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Despi te the impressive gains in f ood product ion , food security, and reduct ion in
rural poverty in South Asia in recent t imes, problems such as degradation of
natural resources, water scarcity, and low produc t iv i t y persist in the region. The
threat of marginal ization of agriculture and l ivel ihoods of the poor looms large in
South and West Asia, where agriculture is the dominant economic activity. The
emerging global challenges, pauci ty of resources, and the need for greater and
quicker impacts now compels organizations to pr ior i t ize research. This workshop
was organized as part of A P A A R I , ICRISAT, and ICAR's ongoing ef for t to establish
a demand-dr iven research agenda based on a part ic ipatory approach. The objective
was to ident i fy research pr ior i t ies based on gap analysis by national programs.
Representatives of f ive South and West Asian countries ( India, Sri Lanka,
Bangladesh, Nepal and I ran), C G I A R inst i tutes, donors, N G O s , farmer
associations, agricultural universit ies, and the pr ivate sector presented thei r
research needs and emerging challenges, on the basis of ident i f ied cr i t ical gaps and
alternative approaches for addressing these. This book is a compi la t ion of the
count ry papers presented, and spells out specific pr ior i t ies at macro-, meso-, and
micro-levels under the broad themes of genetic improvement , natural resources
management, and socioeconomic and pol icy research.
The views expressed are those of the authors and not necessarily those of ICRISAT,
APAARI or NCAP. The designations employed and the presentation of material in this
publication do not imply the expression of any opinion whatsoever on the part of ICRISAT,
APAARI or NCAP concerning the legal status of any country, city, territory or area, or its
authorities, or concerning the delimitation of its frontiers or boundaries. Where trade
names are used, this does not constitute endorsement of or discrimination against any
product by the Institutes.
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Agr icu l tu ra l research is no longer wha t
it used to be a few years ago. Today,
emerging global challenges, pauci ty of
funds, compet ing demands and the need
for greater and quicker impacts propel
organizations to pr ior i t ize research.
Rampant poverty, l ow product iv i ty ,
degradat ion of natural resources, water
scarcity and a host of global issues jost le
for urgent a t ten t ion . They threaten the
very fabric of our lives.
The threat o f fu r the r marginal izat ion
of agr icul ture looms large in South and
West Asia, where agr icul ture is the
dominan t economic activity. In this
con tex t , stepping up publ ic investments
in agr icul tural research and technology
deve lopment assumes great significance.
However , th is calls fo r a more focused
approach to research rather than a 
sprawl ing one.
This book - A P A A R I , ICRISAT, and
ICAR's ongoing col laborative e f fo r t
to establish a demand-dr iven research
agenda based on a part ic ipatory
approach - reports on p r io r i t y research
intervent ions for South and West
Asia. The result of a workshop, i t sets
out to ident i fy research pr ior i t ies at
the m ic ro level based on gap analysis
by nat ional programs. I t bui lds on
A P A A R I ' s previous at tempts to
p r o m o t e col laborat ive research among
member inst i tu t ions and encourage the
establ ishment of cooperat ive research
and t ra in ing programs in accordance
w i t h regional, b i lateral , or national
needs and pr ior i t ies.
Representatives of f ive South and
West Asian countr ies ( Ind ia, Sri Lanka,
Bangladesh, Nepa l and I ran) , C G I A R
inst i tutes, donors, N G O s , farmer
associations, agr icul tural universit ies and
the pr ivate sector have presented the i r
research needs, emerging challenges,
ident i f ied research gaps and spelt out
activit ies that need to be taken up to
br idge these gaps. The overal l a im is to
enhance product iv i ty , p ro f i tab i l i t y and
emp loyment in agr icul ture, w h i c h are
vi ta l for improv ing the wel l -be ing o f the
poor. There is a del iberate narrowing
d o w n o f local pr ior i t ies w i t h i n the ambi t
of broad pr ior i t ies for a more focused
approach to research need assessment.
The book spells out macro, m ic ro and
zonal pr ior i t ies under the broad themes
of genetic improvement , natural
resource management ( N R M ) and
socioeconomic and pol icy research.
Under genetic improvement , diversi-
f icat ion w i t h emphasis on legumes,
genetic resource management inc lud ing
postharvest technology, value add i t ion
and agri-business-marketing aspects
were ident i f ied as crucial issues. In N R M ,
integrated watershed management,
soil f e r t i l i t y /hea l th management, and
sal in i ty /qual i ty of water were seen as
being impor tan t . Unde r socioeconomics
and policy, higher investment on
inf rast ructure, market ing, c red i t , and
pr ic ing came out as pr ior i t ies.
I acknowledge the power of partnerships
here. W i t h o u t work ing together, w i t h o u t
a common thread running th rough our
v
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ef for ts , our w o r k w o u l d be meaningless.
A lso, th is exercise w i l l be comple te
w h e n we catalyze pol icymakers for
enhanced support to R & D in agricul ture
in general and p r io r i t y areas under
d i f fe ren t agroecosystems.
Food and nu t r i t i on security, risks and
vulnerabi l i ty, inadequate resources and
so many others look l ike insurmountab le
problems. Meet ing t h e m head on is a 
challenge we face today. W i t h the best
ef for ts on all sides, I am sure we can do
i t together.
vi
W i l l i a m D D a r
D i rec to r Genera l
In ternat ional Crops Research
Ins t i tu te fo r t he Semi -A r i d
Tropics ( ICR ISAT)
W i l l i a m D Dar
As D i rec to r General of ICRISAT, I 
ex tend a w a r m we lcome to all the
part ic ipants at this workshop, wh i ch is
par t o f A P A A R I , I C R I S A T and ICAR's
ongoing col laborat ive ef for ts to establish
a demand-dr iven research agenda.
I C R I S A T aims to alleviate rura l
pover ty in Asia. As part of its research
integrat ion process, i t was agreed to
formal ize the establ ishment of a Future
Harvest Al l iance of 15 centers of the
Consul ta t ive G r o u p on Internat ional
Agr i cu l tu ra l Research ( C G I A R ) w i t h the
object ive of enhancing the efficiencies
of centers and partners as a group. The
purpose of the exercise was to re inforce
the no t ion that col lect ive act ion is the key
to tack l ing major global issues. I C R I S A T
has always exp lored such alliances
that enhance partnership. I have been
elected Chai r o f the Center Directors
C o m m i t t e e ( C D C ) o f the C G I A R and
w i l l be hold ing th is posi t ion for one year
start ing January 2005. I believe this is a 
good oppor tun i t y for the centers to w o r k
together along w i t h A P A A R I towards a 
c o m m o n goal - tha t of improv ing the lot
of the poor small farmer in South and
West Asia.
T h e C G I A R ' s Science Counc i l has
l is ted ten systems pr ior i t ies w i t h the
in ten t ion of developing a more cohesive
and bet ter focused research program.
They are as fo l lows:
1. Conservat ion and characterizat ion of
genetic resources
2. Genet ic improvement of specific traits
3. Improved water management and
use in agr icul ture
4. Bet ter management and use of
forests and forest landscapes
5. Bet ter soil and land management
and use
6. Improved p roduc t ion and processing
systems for high-value commodi t ies
7. Enhancing resource ef f ic ient and
equitable forms of l ivestock sector
g row th
8. Improved management and use of
aquatic resources
9. Policy and ins t i tu t iona l innovat ion
to reduce pover ty and hunger and
to enhance compet i t iveness of small
holders
10. Strengthening national and regional
capacities for agr icul tural research
and rural inst i tu t ions
T h e aim of the systems pr ior i t ies is for
the 15 CG centers to align themselves
w i t h i n this consol idated research focus.
In the case of South Asia, we need to look
at pr ior i t ies/subpr ior i t ies w i t h i n these
10 pr ior i t ies. This consul tat ion w i l l have
a t remendous impact since it w i l l clearly
ident i fy the research needs; thereaf ter a 
focused approach can be fo rmu la ted for
bet ter results.
I w o u l d l ike to dwe l l on hunger, a 
global tragedy in wh i ch 852 m i l l i on
people st i l l go to bed hungry every n ight !
The seven basic recommendat ions made
by the M i l l e n n i u m Task Force on Hunger
t o the UN Secretary-General Kof i Annan
aim to reduce hunger by 2015. The Task
Force recommends:
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Welcome Remarks
• M o v e f r o m pol i t ica l c o m m i t m e n t to
act ion
• Reform pol icy and create an enabling
env i ronment
• Increase agr icul tural p roduc t i v i t y fo r
food insecure farmers
• Improve nu t r i t i on of vulnerable
groups w i t h chronic and h idden
hunger
• Reduce vulnerabi l i ty of the acutely
hungry w i t h product ive safety nets
• Make markets w o r k fo r and increase
income of the food insecure
• Restore and conserve natural assets
o f the food insecure
We should be able to inst i tu t ional ize
our research and deve lopment ef for ts
w i t h i n these recommendat ions. Steps
are being taken in all d i rect ions to be t te r
the lives o f the poor. T h e UN Secretary-
Genera l is making ef for ts to increase the
budget to f ight hunger and ma lnu t r i t i on .
An annual budget of $ 1 b i l l i on is being
pro jected for t he CG system as against
the present $460 m i l l i on , to be increased
to $500 m i l l i on in 2005 .
Le t us no t forget tha t i t is in South
and West Asia tha t most o f the poor l ive.
We owe i t to the poor in these regions to
show t h e m the way to a be t te r fu tu re .
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Sector Pr ior i ty research themes
Crops 1. Deve lopment of crop varieties for
• Tolerance to abiot ic and b iot ic stresses
• Improv ing crop y ie ld ceilings in i rr igated areas
• Bet ter p roduc t qual i ty, nu t r i t i on and value add i t ion
• Dua l purpose ( food and fodder) crops
2. Shor t -durat ion varieties of r ice and wheat to incorporate
other crops, especially legumes in cropp ing systems
3. Divers i fy ing p roduc t ion systems
4 . Improv ing inpu t use eff ic iency th rough I C M , I P M , I N M ,
precision farming, etc.
5. Improv ing cropping systems for higher yields th rough pest
management, natural resource conservat ion, and in tegrat ion
w i t h l ivestock and trees
6. Sustainable seed and technology transfer systems
7. Smal l fa rm mechanizat ion
H o r t i c u l t u r e 1. Postharvest handl ing, value addi t ion th rough processing and
storage
2. I P M and I N M in orchards, vegetables and f lo r i cu l tu re
3. Improv ing root stocks and rap id plant propagation methods
in f ru i t trees
4. Integrated management for off-season vegetables, f lowers
and per i -urban cu l t ivat ion
3
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Introduct ion
C y n t h i a S B a n t i l a n
The countr ies o f South and West
Asia have signif icantly benef i ted f r o m
investment in agr icul tural research,
in part icular th rough the adopt ion of
h igh-y ie ld ing crop varieties, soil fe r t i l i t y
management methods, ef f ic ient use of
water, and integrated pest and disease
management. Hav ing said that , the need
to focus and set research pr ior i t ies cannot
be overemphasized, as these countr ies
have l i m i t e d resources for agr icul tural
research for development . The extensive
consultat ions organized by A P A A R I in
col laborat ion w i t h I C R I S A T and I C A R
in 2001 and 2002 he lped iden t i f y
broad research pr ior i t ies fo r agr icul tural
research and deve lopment . Ranked in
order of impor tance are the research
areas on cereals, l ivestock, ho r t i cu l tu re
crops and p lantat ion crops. The sectoral
pr ior i t ies ident i f ied for the region were
summar ized as fo l lows:
Sector Pr ior i ty research themes
5. Deve lopment o f varieties for be t te r qual i ty, nu t r i t i on , and
shelf l i fe and suitable for processing
6. Protected cu l t iva t ion of vegetables and f lowers
7. Deve lopment of ar id (hot and cold) ho r t i cu l tu re
Livestock 1. Technological opt ions fo r sustainable crop- l ivestock systems
inc lud ing 2. Improv ing nu t r i t i on th rough
pou l t r y • Qua l i t y of c rop residues and removal of an t i -nu t r i t iona l
factors
• Strategic supplementat ion
• Deve lopment of improved varieties of fodder crops and
feed balance
3. A n i m a l heal th:
• Epidemiology, diagnosis and vaccine p roduc t i on for major
diseases based on biotechnology
• Disease-nutr i t ion interact ions
• Genet ic resistance to major diseases
4. Character izat ion and improvemen t o f local breeds th rough
selective breeding
5. Factors inf luencing adopt ion and impac t o f imp roved
technologies
6. Ma rke t deve lopment , p roduc t processing and biosafety of
products , w i t h focus on smallholders
7. Socioeconomic and env i ronmenta l impact of crop- l ivestock
systems, inc lud ing pastoral systems
Fisheries Coastal
1. Sustainable management of coastal systems and mar ine
pro tec ted areas
2. Sustainable management o f mar ine sh r imp farming ( feed,
nu t r i t i on , heal th and seed d is t r ibu t ion) , inc lud ing ef f luent
management
3. Crab and ornamenta l f ish cu l tu re
Inland
4. Genet i c improvemen t for g r o w t h enhancement and disease
resistance
5. Fish heal th management, par t icu lar ly for intensive cu l tu re of
f ish and crustaceans
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Sector Pr ior i ty research themes
6. Deepwater r ice- f ish, f resh water p rawn cu l tu re
7. In tegrated f ish farming, and open water cul ture-based f ishery
8. C o l d f ish water cu l tu re
General
9. Postharvest issues, and biosafety of seafood products
10. Socioeconomic issues, env i ronmenta l impact analysis and
inst i tu t ional issues perta in ing to aquatic resources and
aquacul ture
Forestry 1. Sustainable management of second-growth forests
2. Inventory, evaluation and deve lopment of forest resources
3. Tree and forest heal th management
4. Promot ion and management of agroforestry
5. Improvement of medic ina l and aromatic plants
6. Marke t development for non- t imber and m ino r forest
products
7. Policy and inst i tu t ional issues in forest management
8. Ecotour ism and landscape forestry
Na tu ra l 1 . Conservat ion o f genetic (crop, l ivestock, f ish , t ree ) , wa te r
Resource and land resources
Management 2 . Improv ing eff ic iency o f t he d is t r ibu t ion and use o f i r r igat ion
water (policy, technology and ins t i tu t iona l issues)
3. Technological and ins t i tu t iona l opt ions fo r harvesting and use
of ra inwater (e.g. watershed management)
4. Sustainable land use, organic recycl ing and soil f e r t i l i t y
management
5. Reclamation of degraded/sodic lands, cont ro l /management
of saline and arsenic-contaminated water
Socioeconomic 1. Poverty mapping and investment pr ior i t ies
2. Ma rke t integrat ion and t rade l iberal izat ion w i t h focus on
smallholders
3. Risk management
4 . E m p o w e r m e n t o f w o m e n and labor migrat ion
5. Policy and inst i tu t ional aspects of agr icul tural R & D
Source: These are based on recommendations of work ing groups fo rmed during the expert consultations.
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This workshop on "Research need
assessment and pr ior i t i za t ion of
agr icul tural research for deve lopment in
South and West As ia" was conceptual ized
to address the recommendat ions made
dur ing the t w o stakeholder consultat ions
on the Asia Pacific he ld in July and
November 2001 and a Genera l Assembly
meet ing o f A P A A R I i n December 2002 .
T h e overal l assessments o f the wo rk ing
groups dur ing these consultat ions led
t h e m to recommend tha t local pr ior i t ies
under the broad categories l is ted above
need to be de te rm ined based on an
assessment of research requi rements
of t he countr ies in the region, and also
according to the needs and goals of the
research system. These specific needs
should be brought to the a t ten t ion o f t he
nat ional agr icul tural research systems,
C G I A R , nongovernmental organizations,
c iv i l societies and other concerned
partners so tha t they can be addressed.
An impo r tan t suggestion tha t i s being
pursued fo r th is workshop is under tak ing
a gap analysis and study of research needs
fo l low ing a b o t t o m - u p approach, w i t h
active par t ic ipat ion f r o m stakeholders
such as farmers, N G O s , fa rmer
organizations, deve lopment workers
and extension agents. Grassroots level
perspectives are essential to understand
the resource base and agroecological
si tuat ions, in f rast ructure and farming
systems as w e l l as the local experiences
and oppor tun i t ies . A par t ic ipatory
e l ic i ta t ion process assures ident i f i ca t ion
of specific research gaps and potent ia l
oppor tun i t ies , tak ing in to account t he
relevance of the p rob lem as w e l l as the
ownersh ip and accountabi l i ty o f the local
imp lementer .
Thus , t he workshop has the fo l low ing
objectives:
• To iden t i f y research needs based on
gap analysis by nat ional programs in
South and West Asia.
• To synthesize the regional research
needs and pr ior i t ies for South
and West Asia and d raw up a set
of recommendat ions on research
pr ior i t ies tha t may inf luence the
global research agenda.
T h e workshop was organized to
faci l i tate the deve lopment o f coun t ry
papers among par t ic ipat ing countr ies
in South and West Asia, inc lud ing
Bangladesh, India, I ran, Nepa l and Sri
Lanka. A f ramework underp inn ing the
research need assessment and gap analysis
was designed to guide the exercise. A l l
f ive countr ies responded posi t ively and
developed the i r analysis according to the
fo l low ing out l ine :
• agr icul tural scenario analysis;
• significance of agr icul tural research
for deve lopment i n t h e N A R S ;
• emerging agr icul tural research
challenges;
• research needs -ev idence f r o m m ic ro -
studies by agroecologies, sectors,
classes of farmers, and research
themes;
• gap analysis - compar ison of research
needs and cur ren t ef for ts ;
• steps requ i red to br idge the gap -
role of research ins t i tu t ions,
extension agencies and deve lopment
depar tment ; and
• imp l i ca t ion on agr icul tural research
pr ior i t ies.
T h e set o f f ive count ry papers p roduced
th rough th is consul tat ion exercise is an
impor tan t mi lestone. A synthesis of these
assessments in d i f fe ren t ecologies, and
subsectors (crops, ho r t i cu l tu re , animal
6
science, f ishery, forestry, natural resource
management and socioeconomics)
provides a basis fo r research inst i tu t ions
whereby they can examine the i r research
por t fo l ios and address the research gaps
in f u tu re nat ional research programs.
T h e active par t ic ipat ion o f the
IARCs , N G O s , farmer organizations
and the pr ivate sector also enhanced
the process o f ident i fy ing the p r io r i t y
needs by c o m m o d i t y and agroecology,
b o t h regional ly and internat ional ly. T h e
bra ins torming meet ing benefi ts not only
t he nat ional programs in South and
West Asia, b u t also A P A A R I , G F A R ,
and the C G I A R centers by achieving a 
bet te r programmat ic focus and a more
par t ic ipatory ident i f ica t ion o f pr ior i t ies.
U l t imate ly , the above assessments
and recommendat ions he lp the donor
communi t ies and decision makers
plan the i r fund ing , human resource
development , pol icy fo rmu la t i on ,
and deve lopment programs and o ther
intervent ions.
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• Management and strengthening of
research networks in the Asia-Pacific
region, 1997
• Research management mechanisms of
N A R S , 1998
• Deve lopment o f A P A A R I V is ion
2025, 1999
• Strategies to imp lemen t A P A A R I
Vis ion 2025, 2000
• Deve lopment of a regional agr icul tural
in fo rmat ion system, 2000
• Regional p r io r i t y sett ing for
agricul tural research for deve lopment
in the Asia-Pacific Region, 2001
• Status of b iotechnology in agr icul ture
in Asia and Pacific, 2002
• Deve lopment of second phase of the
Asia-Pacific Agr icu l tu ra l Research
In fo rma t ion System (APARIS) , 2002
• Strengthening of research partnerships
through networks and consort ia,
2002
• Strengthening regional agr icul tural
i n fo rmat ion system and research
networks , 2003
• Postharvest technologies fo r ensuring
food secur i ty and value add i t i on for
enhanced income, 2004
T h e goals of A P A A R I as envisioned in
V is ion 2025 are
• Harnessing agr icul tural science fo r
bet ter f u tu re
• Engineering (capacity bu i ld ing) t he
N A R S
• G r o w t h - o r i e n t e d and responsive
governance
1Executive Secretary (APAARI) , I C A R D A - C A C , P.O. Box 4564, Tashkent 700 000, Uzbekistan
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This sect ion presents a detai led
background of the research pr ior i t ies
in i t ia t ive, h ighl ight ing the objectives,
funct ions, strategies and act ion plan
of A P A A R I , and featur ing the major
issues for considerat ion that inc lude
gap analysis, impl icat ions of the exist ing
ne two rk , deve lopment o f new proposals
and partnerships, and fund ing strategy.
T h e vision o f A P A A R I i s to p romote
agr icul tural research for development in
the Asia-Pacif ic region and faci l i tate i t
t h rough novel partnerships among N A R S
and other re lated organizations so that i t
contr ibutes to sustainable improvements
in the p roduc t i v i t y o f agr icul tural
systems and to the qual i ty o f the natural
resource base tha t underpins agr icul ture.
This w i l l he lp enhance food and nu t r i t i on
security, and economic and social w e l l -
being. The ma in object ive o f A P A A R I
is to encourage the establ ishment of
appropr iate cooperat ive research and
tra in ing programs in accordance w i t h the
ident i f ied regional, b i la tera l , or nat ional
needs and pr ior i t ies. T h e key funct ions
inc lude p romo t i ng col laborat ive research
among member ins t i tu t ions. T h e
strategies are regional col laborat ion on
pr io r i t y programs and act ion p lan is to
f o r m networks and consort ia.
T h e impo r tan t exper t consultat ions
A P A A R I had in the recent past inc lude
• Pr ior i ty sett ing by N A R S in the Asia-
Pacific region, 1996
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T h e fo l low ing mechanisms w i l l
be used to achieve these goals:
Partnership, ne twork ing , in fo rmat ion
and commun ica t ion technology, human
resource development , improv ing
research management, publ icat ion
enhancement fo r technology transfer,
set t ing strategic direct ions, pol icy
dialogue and advice, impact assessment,
and sustainabi l i ty o f APAARI ' s ef for ts .
A P A A R I is planning to imp lemen t
its V is ion 2025 th rough various exper t
consultat ions on d i f fe ren t strategies. The
various issues for considerat ion are
• G a p analysis: ident i fy ing gaps
be tween present col laborative ef for ts
and regional needs/pr ior i t ies
• Impl icat ions for exist ing regional
ne tworks and regional col laborat ive
programs
• Deve lopment of new proposals for
regional and/or global partnerships
• Funding strategy th rough resource
sharing by the stakeholders and
mobi l iz ing addi t ional fund ing f r o m
donors
• Guide l ines for developing new
proposals
T h e earl ier pr ior i t ies ident i f ied were:
• Technology: biotechnology, post-
harvest technologies, integrated pest
management ( I P M ) and in fo rmat ion
and communicat ion technology ( ICT)
• Crops: soybean, mungbean, len t i l ,
co t ton , m inor f ru i ts and vegetables
• Forestry: agroforestry
• Livestock: improvement and conserva-
t i on and disease management
• Na tu ra l Resources Management
( N R M ) : soil conservat ion, soil fe r t i l i t y
management, water management
Ne tworks have to be f o r m e d
based on regional relevance, af ter
ident i fy ing c o m m o n regional p r io r i t y
issues. Knowledge, materials, research
responsibi l i t ies and costs need to be
shared - weaker N A R S can benef i t
more th rough regional col laborat ion.
The catalyt ic role o f In ternat ional
Agr icu l tu ra l Research Centers ( IARCs)
needs to be understood. The objectives
of APARIS are
• Advocacy to p romote I C T / I C M in
agricultural research for deve lopment
( A R D )
• Capaci ty bu i ld ing in weaker N A R S
• Integrat ion of nat ional , regional and
global in fo rmat ion resources
A P A A R I is sharing knowledge
through
• Three I C T / I C M exper t consultat ions
for members and Nat iona l I n fo rma-
t ion Noda l Points ( N I N P ) s , and
one t ra in ing o f N I N P s f r o m Least
Developed Countr ies ( L D C s ) ;
• A P A A R I homepage and publ ica t ion
disseminat ion;
• ARD- re l a ted databases;
• A P A A R I on CD ( inc luding 20 success
stories);
• A R D in fo rmat ion gateway and experts
database;
• Regional status repor t on I C T / I C M in
A R D ; and ' 
• active par t ic ipat ion in regional and
internat ional agr icul tural i n fo rmat ion
networks .
Under the theme o f biotechnology,
the main issues are ethics, food and
envi ronmenta l safety, economic con-
siderat ion, in te l lectual proper ty
rights (IPR) and diverse stakeholder
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i nvo lvement and the fo l low ing strategies
have been fo l l owed :
• Asia-Pacif ic consor t ium on agri-
cu l tu ra l b iotechnology ( A P C o A B ) ,
an A P A A R I in i t ia t ive established in
January, 2004
• First steering commi t t ee meet ing he ld
on 8 A p r i l 2004 at Bangkok, Thai land
to f ina l ize road map and w o r k plan
A P C o A B activit ies inc lude pol icy
advocacy, research ne twork ing ,
capacity bu i ld ing, and disseminat ion of
i n fo rma t ion . A P C o A B serves as a neutra l
p l a t f o rm that works as a faci l i tator w i t h
the invo lvement of all stakeholders,
w h i c h inc lude publ ic inst i tu t ions, in ter-
nat ional centers and organizations,
pr ivate sector and foundat ions, N G O s
and farmers ' organizations. The mission
of A P C o A B is to help achieve the mission
of harnessing the benefits of agr icul tural
b iotechnology for the achievement o f
society in the Asia-Pacific region. The
main issues considered here are
• Agr i cu l tu ra l p roduc t i v i t y and
env i ronmenta l safety
• Ethics and biosafety
• IPR and access
• Capaci ty bu i ld ing
• Partnership - publ ic and pr ivate
• Publ ic awareness
The vision of A P C o A B is " to enhance
the benefi ts o f biotechnologies fo r t he
sustainable agr icul tural deve lopment in
the Asia-Pacific region, th rough greater
stakeholder partnerships, improved
pol icy env i ronment , enhanced capacity
bu i ld ing and greater publ ic awareness".
T h e main research funct ions o f
A P C o A B are
• Services-oriented focal po in t
• Research pr ior i t i za t ion involv ing all
stakeholders
• Faci l i tat ing p romo t i on of ag-
biotechnologies th rough partnership
ini t iat ives
It plays an advisory role to po l icy
makers on biosafety issues of G M O s and
other b io tech products , fo rms policies fo r
the exchange of mater ia l and technology,
facil i tates publ ic awareness, and
conducts t ra in ing programs/awareness
campaigns on biosafety, bioethics and
related issues, and issues re lated to
IPRs, patent ing, and benef i t sharing.
I t provides basic i n fo rmat ion and l inks
w i t h other Web sites, and disseminates
knowledge and in fo rmat ion at al l levels
based on scienti f ic i n fo rmat ion in a 
reader f r iend ly way.
A P A A R I proposed an exper t con-
sul tat ion on postharvest technologies for
improved food secur i ty and enhanced
income th rough value add i t ion at
Bangkok on 1-2 December 2004 .
T h e objectives o f the cur ren t exercise
are stated to be
• Ident i f icat ion of clearly def ined
research gaps
• Ident i f ica t ion of necessary par tner-
ships to address the research gaps
• Wel l -def ined w o r k plans and
responsibi l i t ies
• Resource mobi l i za t ion w i t h i n N A R S
and C G centers
• Ensuring pol icy suppor t
• Proposals for donor fund ing
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1 I n t r o d u c t i o n
T h e last four decades have witnessed
impressive gains in food p roduc t ion , food
security, and reduc t ion in rura l pover ty
in developing countr ies, thanks largely
to the use of modern technology, h igh-
y ie ld ing varieties ( H Y V s ) , intensive use
of i r r igat ion, and fert i l izers. However ,
there has been a skewed d is t r ibu t ion
of such gains. L o w product iv i ty , water
scarcity, degradat ion of natural resources,
widespread poverty, globalization and
W o r l d Trade Organizat ion ( W T O ) issues
are threatening to fu r the r marginalize
agr icul ture and the l ivel ihoods of t he
poor. Since agr icul ture is the dominant
economic act iv i ty in these countr ies, i t is
v i ta l to enhance product iv i ty , pro f i tab i l i ty
and emp loymen t in agr icul ture for
improv ing the wel l -be ing o f the poor.
In th is contex t , stepping up publ ic
investments in agr icul tural research and
technology deve lopment assumes cr i t ical
significance.
G i v e n t he l i m i t e d resources available
for pub l ic research investments;
compet ing demands inc lud ing research
investment demand; and the need for
greater, w ider , and quicker impacts; i t is
essential to pr ior i t i ze research. A P A A R I ,
after developing broader research
pr ior i t ies for member countr ies in the
Asia-Pacific region, fe l t that a cr i t ica l
gap analysis is needed fo r a clear and
comprehensive assessment of research
needs that requi re a t ten t ion on a 
p r io r i t y basis. In earlier studies, A P A A R I
had pr io r i t i zed broad research themes
covering soil and water management,
commercia l izat ion and diversi f icat ion o f
p roduc t ion systems, market in tegrat ion,
l ivestock ( inc lud ing heal th and nu t r i t i on ) ,
mapping of poverty, and sustainable
seed and technology systems. However ,
i t was fe l t tha t subsequently local
pr ior i t ies under these broad research
themes need to be ident i f ied , based on
research need assessment studies in t he
member countr ies of t he region and also
according to the needs and goals of t he
research system. These should be given
focused at tent ion by nat ional agr icul tural
research systems ( N A R S ) , in ternat ional
agr icul tural research centers ( IARCs) ,
and nongovernmental organizations
( N G O s ) . Such need assessment and
gap analysis studies have to be b o t t o m -
up group exercises involv ing farmers,
N G O s , farmer organizations, research,
extension, development workers , etc.
T h e present study on India ( l im i t ed to
1Director, National Centre for Agricultural Economics and Policy Research ( N C A P ) , N e w Delh i 110 012
2Research Associates, NCAP, N e w Delh i 110 012
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28 of 602 distr ic ts) has been designed
by fo l l ow ing these broad di rect ions. T h e
object ives of the study are to :
• prov ide a scenario analysis of
agr icul ture in India vis-a-vis the rest
o f t he globe,
• h igh l ight the significance of agri-
cu l tu ra l research for development ,
par t icu lar ly in the contex t o f emerging
challenges,
• i den t i f y research needs at m ic ro -
level ,
• a t t e m p t research gap analysis-research
needs vs. cur rent research ef for ts,
• p r io r i t i ze t he research gaps, and
• suggest strategies to br idge the
pr io r i t i zed research gaps through
invo lvement o f research inst i tu t ions,
extension agencies, and deve lopment
depar tments .
2 Agriculture in India:
Scenario analysis
W o r l d
T h e global scenario has changed
substantial ly in t he past f ew decades.
W o r l d popu la t ion is pro jec ted to be
about 11 b i l l i on by 2050 . I t is pro jec ted
tha t t he food grain p roduc t ion has to
increase by 185% to mee t t he needs o f
the popu la t ion , and th is w i l l have to come
th rough a 100% p roduc t i v i t y increase
and 85% increase in area. However , h igh
vo la t i l i t y i n w o r l d c o m m o d i t y prices,
rest r ic ted movemen t o f genetic materials
( inc lud ing knowledge on account o f
the emerging IPR reg ime) , s t r ic t food
qual i ty standards, and fa l l in investment
in C G I A R inst i tu t ions are some o f the
hard realit ies to be faced tha t w i l l create
obstacles to achieving these goals. I t
is pred ic ted tha t hundreds of mi l l ions
w i l l remain food insecure and mi l l ions
o f ch i ld ren w i l l d ie o f ma lnu t r i t i on
i f env i ronmenta l degradation goes
unchecked. Global ly, p roduc t i v i t y losses
due to soil erosion, nu t r ien t dep le t ion ,
and salinization are 0 .1-0.2% per year.
By 2025, almost two - th i rds o f the w o r l d
populat ion w i l l l ive in water-scarce
regions in developing countr ies. O w i n g
to c l imat ic changes, heat waves, heavy
prec ip i ta t ion events, f loods and droughts
are pro jected to increase. Today only
about 15 plant species and 8 animal
species supply 9 0 % of our food . Heavy
biodivers i ty loss is p red ic ted .
South Asia
T h e South Asian countr ies compr is ing
Bangladesh, Bhutan, India, Mald ives,
Nepa l , Pakistan, and Sri Lanka,
al though they have simi lar sociopol i t ical
inst i tu t ions and economic, agr icul tura l ,
and governance systems, d i f fe r
considerably in te rms o f the i r popu la t ion
size, geographical area, and economy.
They are al l classified as low- income
countr ies. A l l these countr ies, a l though
they have improved the i r economic
per formance in the 1990s, are facing
the problems o f unchecked popu la t ion
g row th , higher percentage o f popu la t ion
be low the pover ty l ine (par t icu lar ly in
rural areas), and the fact tha t a signif icant
p ropor t ion o f w o m e n and ch i ld ren are
malnour ished (Mru thyun jaya et. a l .
2003) . Despi te al l these odds, these
countr ies have made t remendous
progress in te rms of achieving self-
suff iciency in food grain p roduc t i on .
Ano the r notable achievement has
been the increase in m i l k p roduc t i on ,
w h i c h has increased more than th ree
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t imes dur ing the last 3 decades.
No tw i t hs tand ing these achievements
crop yields are st i l l l ow in the region,
p roduc t i v i t y of agr icul tural workers is
also very low, fer t i l izer consumpt ion
is moderate , level of mechanizat ion
is low, there is l i m i t e d area under
i r r igat ion w i t h o u t any fu r ther scope of
expansion, and per capita availabi l i ty
of land is decl in ing. Fur thermore, all
these countr ies are facing the problems
of decl in ing fa rm size, creat ion of
l i m i t e d or no addi t ional emp loyment
oppor tun i t ies in agr icul ture, natural
resource degradat ion, and management
and new challenges f r o m the global
developments in t rade. Ins t i tu t iona l
and pol icy responses to address these
issues have also been ei ther inadequate
or almost inef fect ive. Research intensi ty
is very l o w in these countr ies (except
India) w i t h expend i ture of less than
0.3% o f the A g G D P on agricul tural
research and educat ion (Mru thyun jaya
et . al. 2003) . Since agr icul ture is the
dominan t activity, agricul tural develop-
m e n t holds the key to overal l economic
deve lopment and prosper i ty in these
countr ies. Agr icu l tu ra l research should
play a central and p ivota l role in this
task.
India
Ind ia, by v i r tue of its size and relat ively
advanced development , holds a key
posi t ion among the South Asian
countr ies. Agr icu l tu re has been and w i l l
cont inue to be the l i fe l ine o f the Indian
economy. T h e count ry is no t only self-
suf f ic ient in food , b u t also commands a 
strong posi t ion in w o r l d markets for some
commod i t ies . This has been possible
th rough the uptake o f modern technology
combined w i t h support ive policies and
the hard w o r k o f Indian farmers. As the
largest pr ivate enterpr ise (single largest
indust ry) i n India ( > 1 0 crore fa rm
holdings), agr icul ture contr ibutes nearly
one- four th of the nat ional gross domest ic
p roduc t ( G D P ) , sustains the l ive l ihood
of about two- th i rds o f the popu la t ion ,
contr ibutes about 13% of to ta l nat ional
expor ts , and is a major supporter of agro-
based industry. Agr i cu l tu re is also a social
sector where cr i t ica l concerns l ike food
and nut r i t iona l security, emp loymen t
and income generat ion, and al leviat ion of
pover ty are addressed. The agr icul ture
sector acts as a bu lwark in mainta in ing
food security and in the process, nat ional
security as we l l . T h e al l ied sectors are
hor t i cu l tu re , animal husbandry, dairy, and
f isher ies , and in the con tex t o f emphasis
on diversi f icat ion, they are impor tan t
in improv ing the overall economic
condi t ions and heal th and nu t r i t i on of
the rural masses. Besides, the rura l areas
are the biggest markets for a var iety of
consumer goods, inc lud ing consumer
durables.
No doubt , the d i rect ef fect o f
agriculture on G D P has fal len f r o m
around 50% dur ing the 1940s to 2 4 %
dur ing 2003. But in the fu tu re , as average
agricul tural incomes increase, the
ind i rect effects of agr icul tural income
on nonagricul tural g row th , par t icu lar ly
the indust ry and service sectors, w i l l
become progressively stronger as the
bu lk o f the incrementa l income in rural
areas w i l l be spent on nonagr icul tural
goods and services and not on food . One
of the major concerns, however, is that
the p ropor t ion o f people dependent on
agriculture has not come d o w n along
w i t h fal l in its share in GDP.
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Smal l farms domina te Indian agrarian
s t ruc ture . D u r i n g 2 0 0 0 - 0 1 , nearly 8 1 %
of the farms were smal l farms ( < 2 h a )
and th is is pro jec ted to be 83% in 2010-
1 1 . India has about 16% of the wor ld 's
popu la t ion as against 4 .2% of t he wor ld ' s
wate r resources and 2% of the wor ld 's
geographic area. It has about 108 m i l l i on
ha degraded land. Postharvest losses are
enormous (est imated to be 25% ) and only
2% of the agro-produce is est imated to
be processed. T h e value add i t ion is only
7%. There has been cont inuous decl ine
in pub l ic investment in agr icul ture f r o m
1995-96; decreasing f r o m 1.6% o f G D P
in 1993-94 to 1.3% in 2 0 0 0 - 0 1 .
D u r i n g the 1990s (1989-90 to 1999-
2000 ) , the g r o w t h rate o f crop p roduc t ion
decl ined f r o m 3.72% per annum to
1.21% per annum. In the same per iod,
the g r o w t h rate o f f ood grain p roduc t ion
decl ined to 1.92% per annum f r o m 3.54%
per annum. Simi lar ly the g row th rate o f
p roduc t i v i t y in f ood grains decelerated to
1.32% as compared to 3.33% per annum.
Fur thermore , dur ing the years 2000-01
to 2003-04 , w i d e f luctuat ions in annual
agr icul tural G D P g r o w t h rate has been
observed. For example, i t was negative
dur ing 2000-01 (-0.1%) and 2002-
03 (-18.18%) whereas i t was posit ive
dur ing 2001-02 (8.18%) and 2003-04
(21 .01%) . T h e per iod o f bad monsoons,
thought to be a th ing of the past, appears
to be reemerging. Fur thermore , studies
have ind icated w iden ing of regional
and socioeconomic class disparit ies.
Agr i cu l tu ra l deve lopment has been
unable to address th is issue. Thus, the
challenge for Ind ian agr icul ture is no t
only raising p roduc t i v i t y and prof i tabi l i ty ,
reducing instabi l i ty and increasing
resource use efficiency, improv ing
equity, and improv ing qual i ty, bu t also
in meet ing demands for increasing
agricul tural commerc ia l izat ion and
diversi f icat ion. Fur thermore , on account
of increasing stress and uncer ta in ty
owing to the w o r l d t rade regime under
W T O inc luding IPR and SPS (sanitary
and phytosani tary measures) issues,
Ind ian ag r i cu l t u re is unde r t r e m e n d o u s
pressure. A l l - r o u n d depressed pr ices,
c o m b i n e d w i t h successive d rough ts
and f loods , inadequate and i ne f f ec t i ve
ex tens ion , c r e d i t and o t h e r serv ice and
suppo r t systems have sha t te red I n d i a n
fa rmers , pa r t i cu l a r l y i n t h e last 4 -5
years. T h e N a t i o n a l A g r i c u l t u r a l Pol icy
( N A P 2000 ) envisages a g r o w t h rate
o f 4% per annum in agr icu l ture i n the
nex t f ew years. Th i s g r o w t h rate, never
real ized earlier, demands considerable
scienti f ic and technological i npu t . I t is
generally he ld tha t agr icu l tura l research,
ins t i tu t ions and policies are the dr ivers
o f change. T h e Ind ian agr icu l tu re
research system as w e l l as its pol icies
mus t respond to these complex nat ional
and global problems. Repl icat ing past
achievements in today's changed and
more complex env i ronment w i l l requ i re
increase in the effectiveness of t he
publ ic expend i tu re in the research and
extension system. Do ing business as
usual w i l l not be appropr iate for a t ta in ing
such a goal. Enhancing p roduc t i v i t y ,
resource use eff iciency, using cu t t i ng
edge science, creat ing state-of- the ar t
exper imen ta l faci l i t ies, and above a l l
p roduc ing and ma in ta in ing a stock of
f i rs t - rate human resources to service
knowledge- intensive agr icu l tu re has
become cr i t i ca l ly impo r tan t .
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3 A g r i c u l t u r a l r e s e a r c h f o r
d e v e l o p m e n t
Advances in agr icul tural science and
technology have played a cr i t ica l role
in al leviat ing hunger and rura l poverty
in Ind ia, l ike elsewhere in the w o r l d .
Agr i cu l tu ra l practices of today came
about th rough increased scientif ic
and technological knowledge that led
to mechanizat ion, improvements in
cult ivars and management practices,
and improved plant nu t r ien t and crop
pro tec t ion technologies. These practices
resul ted in bo th increased food supplies
and higher incomes. For example,
w i t h the i n t roduc t i on o f H Y V s o f r ice,
wheat and other staple cereals, yields
begin to rise; they increased even more
as fer t i l izer use along w i t h i r r igat ion
became c o m m o n , beginning w i t h the
Green Revolut ion in the mid-1960s.
T h e impac t on p roduc t i v i t y o f these
practices has been enormous. In 1968,
there we re just 2 r ice-growing distr icts
in the count ry account ing for 10% of the
r ice area and produc ing more than 2 mt
ha-1. But in 2002 , 4 4 % of the r ice-growing
dist r ic ts (o f a to ta l of 103 distr icts) were
realizing yields more than 2 mt ha -1 . The
Green Revolut ion fo l l owed by w h i t e ,
yel low, b lue and other revolut ions have
signif icantly raised p roduc t i v i t y and
income, reduced prices, and enhanced
n u t r i t i o n o f the farmers (Acharya and
Chaudhar i 2001 ) . T h e incidence o f
rura l pover ty substantial ly decl ined as
agr icul tural g r o w t h and the purchasing
power of the rura l households rose.
Such a g row th in food p roduc t ion and
agr icul tural g row th in India has been
dr iven by signif icant publ ic agr icul tural
research expendi tures by successive
governments.
Overa l l publ ic research fund ing fo r
agricul ture in India grew at 3.16% in
the 1970s, 7.03% in the 1980s, and
slowed to 4 . 6 1 % in the 1990s. Closely
fo l low ing th is t r e n d , agr icul tural research
expendi ture as a share of A g G D P
increased signif icantly dur ing the 1960s
and 1980s, bu t remained around 0.3%
dur ing the 1990s. Thus, there appears
to be a clear case of under- investment .
China, a count ry of comparable size and
stage of deve lopment , spends 0 .43% of
A g G D P on research (Pal and Byerlee
2003) .
A l t hough India has one of the largest
research systems in the w o r l d , t he publ ic
sector st i l l under invests relat ive to o ther
developing countr ies. In the late 1990s,
India invested 0 . 3 1 % o f agr icul tural
G D P in research; i f not as m u c h as
China at 0.43%, signif icantly lower than
the average for all developing countr ies
of 0 .62% (Pardey and Beintema 2001 ) .
Industr ia l ized countr ies spent a m u c h
higher f igure - 2 .64% of agr icul tural
G D P - o n agr icul tural research, ref lect ing
the i r relat ively higher tax base, smaller
agricul tural sector in re lat ion to the
economy, and o f ten pol i t ica l ly powe r fu l
fa rm lobby groups.
However , India appears to be catching
up w i t h the rest o f the w o r l d i n te rms
of g row th rate o f overal l spending on
agricul tural research. Over the per iod
1986-95 the g r o w t h rate o f spending
was higher at 5% than for al l developing
countr ies, and comparable w i t h the
rest of Asia, w h i c h had a relat ively
high g row th rate. O n e notable feature
of spending for agr icul tural research in
India is that g row th rate has accelerated
th rough the 1990s, in contrast to a 
w o r l d w i d e s lowdown and even decl ine
in some countr ies. I f India can cont inue
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th is t r end , research in tensi ty in the
count ry cou ld reach the average fo r al l
developing countr ies in the next f ew
years (Pal and Byerlee 2003) .
T h e N A R S in India has evolved
over the years and now comprises 189
inst i tu tes/pro jects under the Indian
Counc i l o f Agr icu l tu ra l Research
( I C A R ) , 100 pr ivate and vo luntary
organizations (VOs ) , 34 agricul tural
universi t ies, farmers organizations, 23
general universi t ies having agr icul tural
facul t ies, re lated scientif ic organizations/
depar tments , and more than 105
scienti f ic societies involved in agr icul tural
research. T h e to ta l number o f scientists
in the Ind ian N A R S exceeds 25,000
( I C A R / D A R E 2000) .
M a n y studies have empir ica l ly shown
impressive per formance of the system
w i t h annual rates o f r e tu rn to investment
in research ranging f r o m 35% to 155%
(Evenson et al. 1999) . No tw i ths tand ing
these achievements, the N A R S is having
to deal w i t h the fo l l ow ing issues and
problems (Mru thyun jaya 2000) :
1. Increasing household food and
nu t r i t i ona l secur i ty and reducing
pover ty
2. C o m p l e x and demanding research
agenda of sustaining natural resources,
enhancing p roduc t qual i ty, and
ensuring food safety
3. Deve lopmen t o f knowledge- and sk i l l -
intensive agr icul ture
4. L o w e r e d agr icul tural research
in tens i ty
5. Organizat ion & Management ( O & M )
system sickness and second generat ion
issues in ins t i tu t iona l deve lopment
6. T h e real izat ion tha t the agr icul tural
research system needs to be reor iented
in the changed contex t is no t shared
by al l
7. Faci l i tat ing and enabling rules,
procedures, incentives and rewards,
autonomy, f lex ib i l i ty , human resource
and O & M support
The N A R S have p ro found ly changed
in the developed countr ies dur ing the
last 25 years. In the major i ty of t he
developed countr ies, the changing ro le
of the government , publ ic admin is t ra t ion
re fo rm , and the shifts in agr icul tural
policies have induced ins t i tu t iona l
changes in the N A R S . T h e most
impor tan t changes that have taken place
are:
1. The mandate has moved away f r o m
the t rad i t iona l p roduc t i v i t y focus
towards issues of w ide r social in terest
such as the env i ronment , animal
wel fare , and food safety.
2. Increased emphasis has been given
to c l ient or ien ta t ion , and demand-
dr iven and decentral ized planning of
agr icul tural research.
3. Emphasis is given to imp roved
eff iciency th rough consol idat ion,
separation of agr icul tural research
pol icy fo rmu la t ion and execut ion ,
and use of more pr ivate sector- l ike
management pr inc ip les.
4. Publ ic fund ing of agr icul tural research
has become more compet i t i ve .
A compar ison of organization of N A R S
in developing countr ies and developed
countr ies (Paroda and Mru thyun jaya
1998) showed tha t N A R S in the fo rmer
are in the process of t rans format ion
whereas N A R S in developed countr ies
are more independent , autonomous,
ef fect ive, and ef f ic ient .
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Recognizing the impor tance of such
changes elsewhere, I C A R has also
emphasized O & M reforms, part icular ly
dur ing the Nat iona l Agr icu l tu ra l
Technology Project ( N A T P ) per iod
(1998-2004) by stressing on compet i t i ve
grant programs, greater focus on appl ied
p roduc t i on research system research,
and target ing research inst i tutes to
mobi l ize greater f inancial resources
th rough commerc ia l izat ion. However ,
i t is strongly realized that India should
also move towards a market -or ien ted
economy w i t h focus on high-technology
fields such as biotechnology and
in fo rma t ion and communica t ion
technology ( I C T ) , besides stress on food
and nu t r i t iona l security. Thus, a fu r the r
round of re forms a imed at changing
the N A R S in to an internat ional ly
compet i t i ve , state-of- the-art , mer i t
based, "qual i ty o r ien ted" organization
w i t h the core goals of ( i) increasing
the research ou tpu t and the adopt ion
of tha t ou tpu t , ( i i ) upgrading research
staf f competence and provision of
increased resources, and ( i i i ) focus on
breakthroughs in cutt ing-edge areas l ike
biotechnology are necessary and being
focused on in the proposal for the next
phase of NATP.
It is also strongly fe l t tha t these issues
have to be resolved and I C A R , being
the premier apex body, should take the
lead in addressing these problems jo in t l y
w i t h o ther partners o f N A R S , regional
organizations l ike A P A A R I and IARCs at
the earliest.
4 E m e r g i n g c h a l l e n g e s i n
a g r i c u l t u r a l r e s e a r c h
By 2020 , India's popu la t ion is l ikely to be
around 1.3 b i l l i on , and its con t r ibu t ion
to overall emp loymen t is no t l ikely to
increase significantly. W i t h oppor tun i t ies
for area expansion being almost
exhausted, the requ i red addi t ional f ood
ou tpu t o f 4 to 5 m i l l i on mt annum - 1 w i l l
have to come pr imar i l y th rough increased
product iv i ty . The challenge to increase
produc t i v i t y g r o w t h is more acute n o w
than ever before, as all favorable factors
have been exhausted. For instance, by
the year 2020, to meet t he pro jec ted
demand, the p roduc t i v i t y mus t increase
to the level of 2.9 mt ha - 1 fo r r ice, 3.92
mt ha - 1 for wheat , 1.33 mt ha - 1 fo r
coarse grains, 1.2 mt ha -1 fo r pulses, 28.4
mt ha - 1 fo r vegetables and 24.1 mt ha - 1
for f ru i ts . In other words , t he average
yields at national level are requ i red to
be increased by 56% for r ice, 6 2 % for
wheat , 36% coarse cereals, 116% for
pulses, 104% for vegetables, and 134%
for f ru i ts by 2020. T h e p roduc t ion o f
l ivestock and pou l t r y products must be
improved by 136-157% by the year 2020
(Paroda and Kumar 2002) .
Such a t ra jectory of h igh g row th rates
has to be achieved wh i l e keeping sight of
env i ronmenta l impacts as immense b io t ic
pressure is already fe l t on India's natural
resources. In the Green Revolut ion
bel t , intensive agr icul ture is now seen
as a major cause of the problems of
soil salinization, groundwater po l l u t i on ,
nu t r ien t imbalances, and env i ronmenta l
degradat ion. In the fragile and marginal
envi ronments inc lud ing vast ra in fed
areas, rising b io t ic pressure and the
lack of soil management systems and
inputs to realize the o p t i m u m potent ia l
o f land threaten the sustainabil i ty o f
agr icul ture. The consequence of these is
degraded lands, loss of biodiversi ty, soil
erosion, water logging, po l lu t ion o f water
resources, deforestat ion, and overal l
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env i ronmenta l po l l u t i on and d imin ish ing
fa rming eff ic iency resul t ing in fal l ing
product iv i ty . Changing consumpt ion
and demand patterns and new market
and t rade oppor tun i t ies have prov ided
impetus to greater diversi f icat ion o f
fa rming systems w i t h emphasis on
hor t i cu l tu re ; an imal husbandry; m i l k ;
pou l t ry ; f isher ies; non food crops
l ike f ibre mush room, spices, and
cond iments ; medic ina l and aromatic
plants; and agroforestry. In the contex t
of d ivers i f ied agr icul ture, value add i t ion
postharvest technology, agri-business,
cred i t , marke t , f ood safety, and qual i ty
assurance and customized pol icy support
assume cr i t ica l significance (Kumar and
Mru thyun jaya 2003) . Similarly, (lack
of ) avai labi l i ty o f energy w i l l become
a crucia l factor in the fu tu re . M o r e
research and deve lopment on power and
energy has to be emphasized. Research
on al ternate bio-energy resources such as
bio-diesel , a lcohol , fue l cel l technology,
and gasif ication of biomass should receive
serious a t ten t ion .
Knowledge becomes centra l to
advancing in agr icul ture, b u t increasing
di f f icu l t ies are seen in free f low of
knowledge in the fu tu re on account o f
the emerging IPR regime. The re fo re ,
h u m a n resources d e v e l o p m e n t ( H R D )
programs to plan and t ra in more
manpower in f ron t ie r areas and re-or ient
educat ion to develop entrepreneurship
should receive p r io r i t y a t ten t ion .
Simi lar ly, innovat ions in technology
disseminat ion should receive a t ten t ion ,
as the publ ic extension system is
largely inadequate and inef fect ive. T h e
ma in challenges before the agr icul tural
research system are water crisis, soil
degradat ion and fat igue, genetic erosion,
increasing b io t ic and abiot ic pressure,
slow pace of d iversi f icat ion, h igh
postharvest losses, inef f ic ient energy
management, inadequate markets and
unfavorable t rade, increasing knowledge
lag, and non-customized pol icy suppor t .
5 R e s e a r c h n e e d s : E v i d e n c e
f r o m m i c r o - s t u d i e s
In the backdrop o f the agr icul tural
scenario at the global, South Asian
and count ry levels, addressing the
specific challenges stated above
th rough agr icul tural research requires
ident i f icat ion of research needs at the
farmer 's level. Such research needs were
assessed dur ing the imp lemen ta t i on of
a mega W o r l d Bank suppor ted pro ject
( N A T P ) at micro- leve l in 28 d is t r ic ts
of 7 states of India w h i l e prepar ing
strategic research and extension plans
(SREP). I t may be of interest to see h o w
this mode l was conceived and executed
for f u r the r act ion. T h e locat ion o f t he
selected distr ic ts in d i f fe ren t major
agroecosystems as classified under N A T P
is p rov ided in Fig. 1.
SREP methodology
Selection and training of extension 
personnel
A number of mul t id isc ip l inary teams of
extension personnel were ident i f ied f r o m
government departments l ike Agr i cu l tu re ,
H o r t i c u l t u r e , Soi l Conservat ion, A n i m a l
Husbandry, Fishery, etc, and also f r o m
Agr icu l tu ra l Univers i t ies, N G O s ,
and Kr ish i V igyan Kendra ( K V K ) fo r
prepar ing SREP. These ident i f ied off icers
were t ra ined by Nat iona l Ins t i tu te o f
Agr icu l tu ra l Extension Management
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Figure 1. SREP districts under different agroecosystems in India. 
( M A N A G E ) experts for col lect ion o f
in fo rmat ion and the preparat ion of
SREP.
Identification of states, districts 
and major agroecological 
situations
The Depar tmen t o f Agr icu l tu re ,
M in i s t r y o f Agr icu l tu re , G o v t . o f India
decided to select seven states based on
the broader considerations of variations
in states w i t h respect to agroecologies as
we l l as development perspectives. For
instance, the agroecologies l ike i r r igated
as we l l as developed state (Punjab),
h i l l and mounta in ( H P ) , coastal (east),
i r r igated and ra infed (AP) , ar id,
i r r igated, hor t icu l tura l ly impor tan t and
coastal (west) (Maharashtra), potent ia l
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Ar id
Rain fed
Irr igated
Hill & mounta in
Coasta l
S R E P distr icts
for development bu t not visible (Bihar & 
Orissa), and t r iba l farming (Jharkhand)
were considered.
The selection o f the distr icts w i t h i n
the state was lef t to the respective state
governments. The states selected the
distr icts on the basis of availabil i ty of
inst i tu t ional faci l i t ies as we l l as local
agroecological and c rop / enterprise
variations.
The secondary data on d ist r ic t level
in fo rmat ion on rainfal l topography, soil
t ype , etc. were gathered f r o m various l ine
depar tments, publ icat ions, and periodical
reports of Government agencies and
used for ident i fy ing the agrocl imatic
zone of the d is t r ic t . Each d is t r ic t was
fu r ther d iv ided in to agroecological
situations (AES) using in fo rmat ion on
rainfal l , topography, soil t ype , etc. Such
situations varied f r o m 2-6 in each d is t r ic t .
As can be seen in Table 1, there are 25
agrocl imatic zones represented by these
28 distr icts. The details of AES under
each selected d is t r i c t / agrocl imatic zone
are given in Table 2.
Field survey and techniques used 
for participatory rural appraisal 
For col lect ion of data at grassroots level,
representative villages were ident i f ied
f r o m each AES, wh i ch represents the
agrocl imatic zone of the who le d is t r ic t . A 
mul t id isc ip l inary team was f o r m e d f r o m
tra ined personnel for each representat ive
village. The team vis i ted representat ive
villages and col lected pr imary data w i t h
the help of par t ic ipatory rura l appraisal
(PRA).
The tools and techniques used for
PRA inc luded social mapping, resource
mapping, transact walk , ma t r i x ranking,
seasonality, t r end analysis, Venn diagrams,
and wea l th ranking.
The f ie ld visits were used to understand
field problems, and social and economical
backgrounds of the villagers and villages.
The components o f the fa rm w o m e n ,
landless w o m e n , and w o m e n engaged in
other activit ies were also covered in the
survey. The secondary data on villages
were col lected f r o m various government
agencies and depar tment publ icat ions,
revenue officials, village depar tment
off icers, agricul tural assistants, teachers,
gram sevaks, anganwadi sevikas, etc.
Verification and analysis of 
collected data 
The pr imary data col lected dur ing
f ie ld visits were checked w i t h various
farmers ' groups in the village and also
th rough ver i f ied in fo rmat ion available
f r o m publ ished sources and f r o m
di f ferent depar tments. The farmers f r o m
representative villages and consultants
f r o m State Agr icu l tu ra l Extension
Management and Training Ins t i tu te
( S A M E T I ) and M A N A G E were also
involved in the rev iew and ver i f icat ion
of data. The technological gaps were
ident i f ied in each AES for d i f fe rent crops
grown and enterprises taken on the basis
of percept ion, experience, and w isdom
and discussed w i t h farmers for reasons
and solutions, bo th local and external .
Finalization of SREP 
A one-day d is t r ic t level workshop was
organized, in w h i c h f ind ings o f the
field experiences were discussed and
shared w i t h farmers f r o m representat ive
villages, d is t r ic t level off icers, scientists
20
Table 1. Details of selected districts.
S.No. State District Agroclimatic zones Major crops
1 Himachal
Pradesh
Kangra Submountain & low hills subtropical,
mid-hill subhumid, high hill wet subtemper-
ate (AES 6)
Wheat, mung, paddy, ragi
Hamirpur Submountain low hill (AES 4) Wheat, maize, paddy
Shimla Subhumid hill to temperate (AES 5) Wheat, maize, paddy,
millets, pulses
Bilaspur Submountain low hill-subtropical
(AES 4)
Wheat, maize, vegeta-
bles, paddy
2 Punjab Gurdaspur Hilly-semi hilly-undulating-central plain
(AES 5)
Wheat, paddy, maize
Faridkot Southwestern region (AES 3) Wheat, paddy, cotton,
pulses
Sangrur Central-western plain (AES 4) Wheat, paddy, maize
Jalandhar Central-undulating plain (AES 2) Paddy, wheat, pulses,
3 Bihar Munger South Bihar alluvial plain (AES 4)
maize
Wheat, paddy, maize
Patna South Bihar alluvial plain (AES 4) Wheat, paddy, maize
Muzaffarpur Northwest alluvial plain (AES 5) Paddy, wheat, pulses,
oilseeds
Madhubani Northwest alluvial plain (AES 5) Paddy, wheat, pulses
4 Jharkhand W.Singhbhum Southeastern plateau (AES 3) Paddy, maize
Dumka Central & northeastern plateau (AES 4) Paddy, maize, pulses
Jamtara Eastern plateau & hills (AES 4) Paddy, maize, pigeonpea
Palamau Western plateau (AES 5) Paddy, maize, wheat
5 Orissa Ganjam East & southeastern coastal plain & north-
eastern ghat (AES 8)
Paddy, mung, ragi
Koraput Eastern ghat highland-Southeastern
ghat (AES 7)
Paddy, small millets,
maize, oilseeds, pulses
Khurda Southeastern coastal plain (AES 6) Paddy, pulses, groundnut
Sambalpur High rainfall-rainfed Paddy, pulses, oilseeds
6 Andhra
Pradesh
Prakasam High-moderate-scanty rainfall (AES 6) Paddy, pigeonpea,
tobacco, cotton
Kurnool Scarce-rainfall zone (AES 4) Groundnut, sunflower,
cotton, paddy
Adilabad North Telangana (AES 6) Jowar, cotton, paddy
Chittoor Southern zone (AES 5) Groundnut, paddy,
sugarcane
7 Maha-
rashtra
Amravati Assured to high rainfall zone (AES 5) Cotton, jowar, wheat,
pulses
Ratnagiri Very high rainfall zone (AES 6) Paddy, pulses, groundnut
Ahmadnagar Ghat hilly-plain transition-scarcity (AES 3) Jowar, bajra, pulses
Aurangabad Assured-scarce rainfall zone (AES 5) Jowar, cotton, pulses,
oilseeds
Numbers in parentheses indicate number of agroecological situations defined within the districts
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Table 2. Agroecological situations of SREP districts.
District and
S.No. State agroclimatic zones Agroecological situations within the districts
1 Andhra Chittoor 1. Red sandy loam
Pradesh (Southern zone) 2. Red soil irrigated dry - northeast monsoon influenced
3. Red soil - southwest monsoon influenced
4. Clay loam
5. Red sandy loam irrigated
2 Andhra Kurnool 1. Noncommand, high/normal rainfall, black soils
Pradesh (Scarce rainfall 2. Noncommand, high/normal, rainfall, red soils
zone) 3. Noncommand, low rainfall, black soils
4. Noncommand, low rainfall, red soils
3 Andhra Prakasam 1. Medium to deep black soils with canal irrigation NSP & 
Pradesh (High-moderate- KWD
scanty rainfall) 2. Medium to deep black soils under tankfed and lift irrita-
tions
3. Medium to deep black soils under rainfed conditions
4. Red sandy soils under canals, wells and tankfed irriga-
tion
5. Red sandy soils under rainfed conditions
6. Coastal sandy loams with irrigated and rainfed condi-
tions
4 Andhra Adilabad 1. Black cotton soils-rainfed-high rainfall
Pradesh (North Telangana) 2. Black cotton soils medium rainfall
3. Red soils-rainfed-medium rainfall
4. Irrigated tanks
5. Irrigated canals
6. Life irrigation-wells/borewells
5 Bihar Muzaffarpur 1. Upland rainfed saline
(Northwest alluvial 2. Upland irrigated
plain) 3. Upland rainfed
4. Midland irrigated
5. Low land-chaur/monn
6 Bihar Munger 1. Diara
(South Bihar alluvial 2.Tal
plain) 3. Plain
4. Hilly
Continued
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Table 2. Continued. 
District and
S.No . State agroclimatic zones Agroecological situations within the districts
7 Bihar Madhubani 1. Eastern flashflood affected kamala-kosi zone
(Northwest alluvial 2. Middle south plain zone
plain) 3. Middle north undulated zone
4. Western waterlogging zone
8 Bihar Patna 1. Tal (Waterlogging, heavy-textured soil)
(South Bihar alluvial 2. Diara (undulated light textured land)
zone) 3. Jalla (peculiar situations, water stagnation problem)
4. Irrigated plain (well-irrigated plain land)
5. Rainfed plain (nonirrigated plain land)
9 Himachal Hamirpur 1. High altitude gravelly sandy clay loam
Pradesh (Submountain low 2. Medium altitude sandy clay loam
hill) 3. Medium altitude gravelly sandy clay loam
4. Low altitude sandy loam
10 Himachal Shimla 1. High hill (H1)
Pradesh (Subhumid hill to 2. Mtd hill-1 (M1)
temperature) 3. Mid hill-2 (M2)
4. Mid hill-3 (M3)
5. Low hill-1 (L1)
11 Himachal Bilaspur 1: Govind Sagar's basin soil areas
Pradesh (Submountain low 2. Valley areas
hill-subtropical) 3. Changer areas
4. Mid-hill areas
12 Himachal Kangra 1. Rainfed moderately plain zone
Pradesh (Submountain & 2. Riverbed, high temperature, low rainfall areas
low hills subtropical, 3. Rainfed, subtropical changer area
mid- hill subhumid, 4. Moderate rainfall, irrigated area
high hill wet sub- 5. High rainfall, acidic soils, hailstorm-prone area
temperate) 6. Grassland, meadow and other areas
13 Jhar- Palamau 1. Upland rainfed light soil
khand (Western plateau) 2. Upland rainfed heavy soil
3. Medium rainfed light and heavy soil
4. Irrigated medium heavy soil
5. Sot (low land) rainfed gray yellowish heavy soil
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Continued
Table 2. Continued. 
District and
S.No. State agroclimatic zones Agroecological situations within the districts
14 Jhar- Jamtara 1. Upland (tar)-eroded soil-rainfed
khand (Eastern plateau & 2. Medium land-sandy loam-rainfed
hills) 3. Medium land-sandy loam-tank irrigated
4. Lowland-alluvial soil-rainfed
15 Jhar- West Singhbhum 1. Kolhan Porahat upper plateau rainfed moderately high
khand (Southeastern & forestry based
plateau) 2. Kolhan lower plateau rainfed moderately high & forestry
based
3. Kolhan comparatively plain and rainfed
16 Jhar- Dumka 1. Upland rainfed
khand (Central & north- 2. Midland rainfed
eastern plateau) 3. Midland irrigated
4. Lowland irrigated
17 Maha- Amravati 1. Hilly marginal land, heavy rainfall and high altitude
rashtra (Assured to high 2. Medium to deep soil and assured rainfall
rainfall zone) 3. Shallow to medium soil, assured rainfall and plain
topography
4. Plain area deep soil and assured rainfall
5. Plain area, shallow to medium soil, assured rainfall and
command irrigation
18 Maha- Ratnagiri 1. North coastal
rashtra (Very high rainfall 2. South coastal
zone) 3. North plateau
4. South plateau
5. North hilly
6. South hilly
19 Maha- Aurangabad 1. Low rainfall, light to medium soils
rashtra (Assured-scarce 2. Low rainfall medium to heavy soils, non-CADA area
rainfall zone) 3. Assured rainfall medium to heavy soils
4. Assured rainfall hilly terrain
5. Command area heavy soils
Continued
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Table 2. Continued. 
District and
S.No. State agroclimatic zones Agroecological situations within the districts
20 Maha- Ahmadnagar 1. Command area with unassured irrigation and medium
rashtra (Assured-scarce soils
rainfall zone) 2. Command area with assured irrigation and medium
soils
3. Command area with assured irrigation and light soils
4. Noncommand hilly zone with shallow soils
5. Noncommand transition zone with medium to shallow
soils and well and lift irrigation
6. Noncommand area with medium soils and well irrigation
7. Noncommand with medium soils and rainfed
8. Noncommand area with shallow soils and rainfed
21 Orissa Ganjam 1. Coastal alluvial noncommand
(East & southeast- 2. Coastal alluvial noncommand
ern coastal plain & 3. Coastal alluvial saline
northeastern ghat) 4. Rainfed laterite
5. Rainfed red and laterite
6. Block, medium rainfall and irrigated
7. Alluvial low rainfall and irrigated
8. Laterite, moderate rainfall and irrigated
22 Orissa Koraput 1. High elevation, high rainfall & noncommand
(Eastern ghat high- 2. High elevation, medium rainfall & noncommand
land-southeastern 3. High elevation, low rainfall & noncommand
ghat) 4. Medium elevation, medium rainfall, & noncommand
5. Low elevation, medium rainfall, command
6. High elevation, medium rainfall, command
7. High elevation, medium rainfall, & noncommand
23 Orissa Khurda 1. Noncommand laterite
(Southeastern 2. Coastal alluvial noncommand
coastal plain) 3. Coastal alluvial saline noncommand
4. Black alluvial noncommand
5. Coastal alluvial command
6. Black alluvial command
Continued
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f r o m SAUs, K V K s , N G O s , etc. and
observers f r o m S A M E T I and M A N A G E
to obta in the i r feedback for suitable
improvements in research and extension
gaps and SREP.
6 G a p a n a l y s i s
T h e major agrocl imatic zones and crops
of the p i lo t d istr ic ts are prov ided in
Table 1. T h e research needs and gaps
by agroecologies are displayed in Table
3 (Annexure I ) . I t can be seen f r o m
Table 1 that wheat , maize and paddy
are the three major crops in the selected
distr icts of HP, Punjab and Bihar. Besides
paddy, pulses, oilseeds, and co t ton are
the major crops in the selected dist r ic ts
in Orissa and Andhra Pradesh whereas
in Maharastra, jowar is also an impor tan t
crop besides co t ton and pulses. However ,
there were other enterprises that were
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Table 2. Continued. 
District and
S .No . State agroclimatic zones Agroecological situations within the districts
24 Orissa Sambalpur 1. High rainfall laterite soil noncommand
(High rainfall- 2. Tableland canal irrigated
rainfed) 3. Tableland rainfed
4. Undulating submountainous tract rainfed
5. Plateau rainfed
25 Punjab Gurdaspur 1. Undulating rainfall with loamy sand soil
(Hilly-semi hilly- 2. Tube well irrigated with clay loam soil
undulating-central 3. Tube well irrigated with alkaline soil
plain) 4. Tube well irrigated with loamy soil
5. Canal irrigated with sandy loam soil
26 Punjab Faridkot 1. Faridkot Hathar-sadiq-sandy plain
(Southwestern 2. Faridkot: Uttar-dhudhi-sandy loamy
region) 3. Jaitu a r e a : sandy loam to loam
27 Punjab Jalandhar 1. Central plan region I 
(Central-undulating
plain)
2. Central plan region II
28 Punjab Sangrur 1. Plain topography, tube well and canal irrigation, sandy
(Central-western loam soil with saline sodic in nature
plain) 2. Plain topography, tube well irrigated supplemented by
canal water, sandy soil
3. Plain topography, tube well and canal irrigation, sandy
loam soil with sodicity
4. Plain topography, tube well and canal irrigated, f lood-
prone area, sandy loam soil with saline sodic in nature
taken up by the farmers in d i f ferent AES
of the selected distr ic ts. I t may be no ted
tha t d istr ic ts in ar id agroecosystems were
not selected under the SREP project and
therefore , th is exercise does not provide
insights on this impor tan t ecology, w h i c h
forms around 8% of the net cul t ivated
area of India (Saxena et. al. 2001) . This
is one of the l imi tat ions of this study. . 
In Table 3 (Annexure I ) , the research
needs are prov ided along w i t h the gaps.
It may be noted that , as desired, research
needs have been ident i f ied and stated in
a focused manner for immedia te act ion.
T h e gap analysis is a t tempted by looking
in to the research por t fo l io o f one of
the largest recent projects in India, the
W o r l d Bank- funded NATP. A l l the state
research inst i tut ions inc luding pr ivate
inst i tu t ions par t ic ipated in this project
under d i f fe ren t modes of research. I t was
envisaged that the research needs fe l t by
farmers was exp lored dur ing this project
and therefore , a comparison of research
needs w i t h the research por t fo l io of this
project should provide a broad p ic ture of
the gaps that exist at the momen t . The
most ideal way w o u l d have been to look at
the research por t fo l io of all the research
inst i tu t ions in the count ry (relevant
dist r ic ts) to see whether the gaps f ind
place in the i r projects, bu t this was not
possible for lack of t i m e . However , i t is
strongly fe l t that comparison w i t h N A T P
is least object ionable as it provides not
only i n fo rmat ion about gaps bu t also
an oppor tun i t y to address these gaps in
fu tu re , par t icu lar ly in the next phase of
NATP.
N i n e themes have been ident i f ied for
the purpose of research pr ior i t izat ion,
and major gaps exist in genetic
improvement , N R M , I P M , and integrated
pest and nut r ien t management ( I P N M ) .
I t may be recal led that in t he earl ier
study of broad pr ior i t ies, six themes
were ident i f ied, namely soil and water
management, commercia l izat ion and
diversif icat ion of p roduc t ion systems,
market integrat ion, l ivestock, mapping
of poverty, and sustainable seeds and
technology systems. The ident i f ied gaps,
i f classified under this scheme, most ly
fal l under the themes of sustainable seeds
and technology systems, l ivestock, and
commercia l izat ion and diversi f icat ion
of p roduc t ion systems, in that order.
As regards d i f fe rent ecologies, research
gaps are largest in h i l l and mounta in and
irr igated agroecology fo l l owed by coastal
and ra infed agroecologies. A l t hough
N A T P is a pro ject of great oppor tun i t ies
for br idging the research gaps, t he analysis
indicates that many gaps st i l l exist at
least f r o m the po in t of v iew of needs at
the farmer level. I t may be in fer red f r o m
this tha t the process and mechanism
of ref lect ion of research needs in the
research agenda are st i l l not per fect
and require improvement . Perhaps, as it
generally happens, the selection of the
research projects under N A T P was more
through scientists' pe rcep t ion /w isdom
than farmers ' fe l t needs.
7 B r i d g i n g t h e g a p
The gaps ident i f ied can be br idged
through par t ic ipat ion of research
inst i tu t ions, extension agencies, and
development depar tments. As can be
seen through the success stories in
N A T P under Innovations in Technology
Disseminat ion ( I T D ) component , the
Agr icu l tu ra l Technology Management
Agency ( A T M A ) mode l exempli f ies a 
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workab le bu t par t ic ipatory mechanism
for cont inuous e f fo r t in br idging the gap.
I t may be no ted tha t af ter ident i f icat ion
of gaps, a research and extension
strategy involv ing all the concerned
agencies was f inal ized to br idge the
gaps. T h e research strategy inc luded re-
synthesis of the technological package
as per fa rm ing s i tuat ion, strengthening
of on - fa rm research and strengthening
of on-stat ion research. Similarly, t he
extension strategy involved improv ing
the p roduc t i v i t y and income o f the
exist ing enterprises and commodi t ies ,
diversi f icat ion and intensi f icat ion of
exist ing farming systems, improv ing
sustainabi l i ty in p roduc t ion and income,
improv ing the f inancia l sustainabil ity,
strengthening of farmer organizations,
strengthening o f market ing infrastruc-
tu re , and strengthening of pr ivate
inst i tu t ions fo r extension. For each one
of these strategies, d i f fe ren t crops/
commodi t ies / tasks, suitable un i t size,
un i t cost, number o f un i ts , and to ta l
cost were ident i f ied , and the agency
imp lemen t i ng the strategy on a p i lo t scale
was def ined and d i rec ted to imp lement
the task. As regards research strategies,
i t was impressed on research inst i tu t ions
(SAUs and I C A R inst i tu t ions) that they
should address long- te rm issues ut i l iz ing
the i r o w n funds. In respect o f shor t - te rm
issues l ike on- fa rm f ie ld tr ia ls, l im i t ed
f inanc ia l suppor t was ex tended to K V K s
b y A T M A .
A l t h o u g h SREPs were prepared we l l
w i t h all details and invo lvement o f al l
the concerned people, many pract ical
d i f f icu l t ies were exper ienced wh i l e
imp lemen t i ng t h e m . Some o f these
di f f icu l t ies arose on account of not
f ix ing the relevant targets ( l ike area to
be covered) for tasks to be pe r fo rmed ;
alternat ive opt ions were not exp lo red
and assessed wh i l e deciding on act ivi t ies;
p roduc t ion constraints/ gaps were
most ly ident i f ied and addressed wh i l e
ignoring processing, market ing etc; only
linkage between research and extension
agencies was visualized bu t no t the
broad spect rum of issues and agencies
involved in rura l development ; etc.
These l imi ta t ions must be overcome in
the next phase for ef fect ive func t ion ing .
This requires improved coord inat ion,
understanding, and funct iona l mode o f
act ion of all concerned. Ful ly realizing
the potent ia l o f the A T M A mode l for
decentral ized agr icul tural p lanning,
the Gove rnmen t o f India proposes to
imp lemen t the mode l in 250 distr ic ts
of India dur ing the 10 th Five Year Plan
(2002-07) .
8 I m p l i c a t i o n o n
a g r i c u l t u r a l r e s e a r c h
p r i o r i t i e s
The research gaps ident i f ied need to
be systematical ly p r io r i t i zed using the
methodology of constraint analysis,
wh i ch involves est imat ion of y ie ld loss
and value loss considering target doma in ,
intensity, and f requency of occurrence of
the p rob lem - constraints are p r io r i t i zed
in accordance w i t h the value loss. For
wan t o f t i m e , th is was no t done in th is
exercise. In the instant exercise, re lat ing
to 28 distr icts, the A T M A s have to analyze
economic significance of the ident i f ied
gaps using standard tools. Depend ing
on the resource availabi l i ty and the
mandate o f the consor t ium inst i tu t ions,
the research gaps mus t be addressed by
the research inst i tu t ions, extension gaps
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by extension agencies, and development
gaps by development agencies. In th is
paper, we have highl ighted only the
research gaps. I t may be noted that in
the pro ject , extension and development
gaps were also studied and suggestions
made for redressal.
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1 Sri Lanka's agricultural
sector
T h e fundamenta l challenges facing
agr icul tural deve lopment in Sri Lanka
are f i rst to increase domest ic food
produc t i on in a sustainable manner to
feed the gradually increasing populat ion,
and second, to increase the vo lume of
exports of bo th t rad i t ional as we l l as the
nont rad i t iona l commodi t ies , to increase
foreign exchange earnings. The present
popu la t ion is 19.25 m i l l i on , w h i c h is
expected to increase by an addi t ional 5 
m i l l i on in the next 30 years, and food
produc t ion has to be geared to meet
the consequent increase in demand. To
achieve the requi red level of p roduc t ion ,
the domest ic agr icul tural sector has
to be revi tal ized. As expansion of land
area is l i m i t e d , the only way to achieve
this is by intensif icat ion of current
agricul tural p roduc t ion th rough use
of modern technologies. Agr icu l tu ra l
intensi f icat ion must undergo a paradigm
shif t f r o m current practices to or ient
the product ion-u t i l i za t ion chain to meet
the new challenges. This w i l l require
development o f new technologies that
are applicable under local condi t ions.
At the same t i m e , we should not ignore
our cont inuous c o m m i t m e n t to less
glamorous bu t essential programs such
as reducing postharvest losses, focusing
on renewable energy, agrarian re forms,
and empower ing small-scale producers
and rural w o m e n in agr icul ture. Hence,
bo th the publ ic and pr ivate sectors
need to play an active role focusing on
agricultural research and technology
development . This is a fo rmidab le
challenge and requires appropr iate pol icy
and program intervent ions to mobi l ize
human, physical and f inancial resources.
The share of agr icul ture in G D P was
19.5% in 2002 and 15.5% in 2003. D i rec t
employed popula t ion in agr icul ture,
l ivestock and f isher ies was 35%, wh i l e
those dependent on the agr icul tural
services sector expands the f igure to
70% in 2003. There has been a shi f t
o f agr icul tural labor to indust ry due to
low prof i tab i l i ty of agr icul ture as w e l l as
diversi f icat ion of the nat ional economy.
This sector has shown poor g row th due
to a number of factors such as the open
economic policies that have pe rm i t t ed
uncont ro l led impo r t of consumer goods
after t rade l iberal izat ion.
Agr icu l tu re has been the dominant
sector and mainstay of the economy
since 1948. I t consists main ly of r ice
and other f ield crops, vegetables and
f ru i t crops; agr icul tural crops for expor t ;
forestry; p lantat ion crops (mainly tea,
rubber, coconut and spices); f isheries;
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and l ivestock; and the newly emerging
f lo r icu l ture , env i ronment -cont ro l led
agr icul ture, and organic agr icul ture.
T h e area under rice cu l t ivat ion has
decl ined over the last t w o decades due
to urbanizat ion; lack of labor, i r r igat ion
water, and incentives for cu l t ivat ion;
and market ing of high value product
diversi f icat ion. T h e current area under
paddy is about 820,000 ha, of wh i ch
only hal f is cu l t ivated in the yala 
(d ry ) season due to lack of water for
i r r igat ion. Abandoned paddy lands
are a c o m m o n feature in rural areas.
App rox ima te l y 32,200 ha of paddy
lands were abandoned in 1998, wh i ch
had a negative inf luence on paddy
produc t ion . The high cost of p roduct ion
in per i -urban areas also deters farmers
f r o m cul t ivat ing r ice. The best opt ion
for increasing r ice p roduc t ion w o u l d
be to pay more at tent ion to the main
produc t ion areas, wh i le diversi fy ing the
marginal paddy lands. The adopt ion of
H Y V s covering over 9 0 % of the paddy-
cu l t iva ted areas of r ice has increased the
average y ie ld up to 3.8 mt ha-1 (2003)
f r o m 1.6 mt ha -1 in 1962 (Table 1).
The y ie ld potent ia l of these varieties
ranges f r o m 10 to 12 mt ha -1 and the
realizable y ie ld under farmer condit ions
is only one t h i r d . Bridging this y ie ld
gap w i l l be a good op t ion to increase
the nat ional r ice y ie ld . Batalegoda
Rice Research Ins t i tu te is current ly
conduct ing a hybr id rice program
jo in t l y w i t h Chinese scientists to
fu r the r enhance paddy yields. The y ie ld
increment is expected to be 15-20%
of the exist ing paddy y ie ld . However ,
hyb r id r ice p roduc t ion must be carr ied
out cont inual ly to mainta in superior
parental l ines. The Nat iona l Policy for
r ice is to achieve self-sufficiency and
Table 1. Rice extent and production, 1952-
2003.
Paddy
Extent production
Year (ha) (mt) mt ha
-1
1952 478, 292 603,000 1.26
1962 621,570 1,001,000 1.61
1972 726,238 1,312,000 1.81
1982 844,648 2,156,000 2.55
1992 803,174 2,340,000 2.91
1999 877,000 2,855,000 3.26
2000 877,994 2,958840 3.37
2001 798,000 2,695,000 3.38
2002 852,000 2,860,000 3.36
2003 817,000 3,071,000 3.76
Sources: Central Bank report. 2002, 2003.
use the surplus grains for rice-based
industr ies.
In most of the other f ie ld crops (chil ly,
onion, potato, groundnut , soybean, green
gram, black gram, maize, cowpea, etc.)
p roduct ion was lower than the previous
decade (Table 2) . In 2003, p roduc t ion
was 4 0 % less than in the previous year
(Centra l Bank Report 2003) . These crops
face massive compet i t ion f r om cheaper
impor ts , w h i c h have discouraged the
farmers f r o m growing t hem (Table 3) .
The cul t ivated area of these crops
has also gradually reduced due to l ow
prof i tabi l i ty. The low yields are also
associated w i t h the cul t ivat ion o f low-
y ie ld ing varieties and use of substandard
management practices. Use of h igh-
y ie ld ing hybr id seeds and plant ing
materials, postharvest processing,
storage, value addi t ion and market ing
have been complete ly neglected in these
crops. H igh qual i ty seeds and plant ing
materials, improved technology, and
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Table 2. Annual production of major field crops, 1999-2003.
(Figs, in mt)
1999 2000 2001 2002 2003
Kurakkan 4807 4849 4196 4701 5267
Maize 31471 31052 28755 26417 29645
Sorghum 138 121 50 148 201
Green gram 13825 11695 9716 10324 10605
Cowpea 12106 12121 9839 10436 12900
Soybean 797 648 622 1156 2957
Black gram 6730 5420 5127 5094 5941
Gingelly 4775 4598 4205 4070 5485
Groundnut 6540 7065 6461 8737 6587
Potato 27171 48409 57681 88709 71744
Red onion 42648 42502 36863 35334 35513
Big onion 62729 36560 31966 31560 32301
Chilli (green) 60031 55860 49042 46349 461181
Chilli (dry) 15008 13965 12261 11587 11548
ef fect ive del ivery systems are crucial to
improve the product iv i ty of these crops.
The vegetable sector also faces the
problems of lack of superior seeds and
plant ing materials, poor management
systems, high postharvest losses, and
lack of proper market ing mechanisms,
all of w h i c h adversely affect sustainable
p roduc t i v i t y and supply of qual i ty
products to the market . The high
cost of inputs such as fert i l izer and
agro-chemicals have aggravated these
problems. The use of hyb r id seed
technology w i l l be crucial to develop
this sector, bu t research in this d i rect ion
has only just begun. The vegetable sector
has immense potent ia l for expor t ; hence
the Nat iona l Policy aims at improv ing
the p roduc t ion systems and investments
on high tech precision agricul tural
techniques to encourage the product ion
of expor tab le vegetables.
Sri Lanka produces very small
amounts o f f ru i ts compared to other
Asian countr ies. At the same t ime , Sri
Lanka impor ts large quant i t ies of f ru i ts
such as grapes, oranges, apples, dates,
and pears. Of the 20 c o m m o n f ru i ts , 12
have been pr ior i t i zed for research and
development ( R & D ) ; these are shown in
Table 4.
The total area under f ru i t cult ivat ion
is about 100,000 ha, w i t h an annual
product ion of 560,000 t. Postharvest losses
in f ru i ts are relat ively high compared
to those of o ther developed countr ies,
and in some cases such as papaya,
losses exceed 40%. Frui t p roduc t ion is
not satisfactory due to use of in fer ior
varieties, poor qual i ty p lant ing materials,
poor management, high incidence of
pest and diseases, low qual i ty produce
and inadequate storage. Deve lopment of
dwarf ing rootstocks and hybr id f ru i t trees
and high density plant ing of compact
trees can f o r m the basis for developing
the f ru i t sector. As the Nat ional Policy
states, the f ru i t sector w i l l be expanded
on a commerc ia l basis to develop a f ru i t
industry for p romot ing exports.
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Table 4. Annual production of major fruit crops, 1999-2003.
(Production in mt)
1999 2000 2001 2002 2003
Banana 397272 403404 366900 280628 395964
Cashew 5200 4610 5304 5335 5489
Lime 3530 3879 3952 3240 5087
Mango 71150 71123 75733 80393 82595
Orange 3000 3328 3331 3510 3159
Papaya 17468 15806 1711 17102 19267
Passionfruit 527 872 601 1139 453
Pineapple 40783 43254 53243 53040 50895
Source: Division of Agricultural Economics, Department of Agriculture, 1999-2003.
The f lo r icu l ture sector in Sri Lanka,
main ly compr is ing pr ivate f irms, has made
rapid progress in the last t w o decades by
enter ing in to the expor t markets. There
are about 50 expor t -o r ien ted nurseries
tha t have been organized w i t h the
assistance of the Expor t Deve lopment
Board, w h i c h offers attract ive incentives
to the exporters. The main products
expor ted are ornamenta l foliage plants,
cut f lowers, f lower seeds, f lower buds,
aquatic plants, landscaping plants and
t issue-cul tured plants. The Nat ional
Policy promotes expansion of this sector
for local and internat ional markets w i t h
f inancial and inf rastructure supports
coupled w i t h several incentives.
Overa l l agr icul tural p roduct ion
has decl ined in the last decade and its
per formance has been unsatisfactory.
As a result , f ood impor ts have been
gradually increasing and expor t earnings
are used for purchasing these impor ts .
The expend i tu re on food impor ts in
1995, w h i c h was around Rs. 26 b i l l ion
(US$ 33 mi l l i on) increased to Rs. 48
b i l l i on ( U S $ 53 mi l l i on) in 2003. Th is
t rend must be reversed by enhancing
domest ic food p roduc t ion . Thus, the
key issue of sustainabil i ty w i l l revolve
round and depend on the small farmers,
w h o const i tu te 70% o f the popula t ion.
To up l i f t the farming commun i ty ,
cooperat ion of all agr icul tural research
inst i tu t ions, universit ies and the pr ivate
sector w i l l be requi red. I ronical ly
scientif ic advances such as biotechnology
are coming at a t i m e when the farming
commun i t y is not able to adopt t h e m
due to high cost and comp lex i t y o f new
technologies or i n fo rmat ion . A shi f t of
labor has occurred f r o m agricul ture
to industry and you th avoid farming,
preferr ing to look for bet ter emp loymen t
in the cit ies. The agricultural labor, wh i ch
was 50% of the populat ion, has decl ined
to 35% in 2003. A t t rac t i ng you th to
farming through modern technologies
w i l l be a path that must be pursued if
domest ic agricultural p roduct ion is to
be improved. If agr icul ture is innovat ive,
inte l lectual ly at t ract ive and f inancial ly
rewarding, i t w i l l at t ract you th . I t is
here that agricul tural research w i l l be
called upon to play the impor tan t role
of developing and disseminat ing user-
f r iendly technologies to develop a v ibrant
agricul ture sector.
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2 N a t i o n a l a g r i c u l t u r a l
p o l i c y
Since Independence, the N A P has
remained almost unchanged, w i t h
emphasis on self-suff iciency in essential
foods (main ly r ice) and dependent on
t rad i t ional exports such as tea, rubber,
coconut and spices for earning foreign
exchange. The N A P 2004-2010 has
taken a d i f fe rent d i rect ion toward
increasing domest ic food product ion and
self-sufficiency, w i t h the pr imary a im o f
reducing widespread pover ty in the rural
and estate sectors. Pockets of ex t reme
pover ty exist in some regions, reaching
levels as high as 37% (Centra l Bank
Report 2003) . The present pol icy also
focuses on household food and nut r ient
security, sustaining env i ronment and
natural resources and expanding rural
emp loyment . This is a d i rect ref lect ion
of the w iden ing disparities in income
between the urban and rural areas.
3 N a t i o n a l a g r i c u l t u r a l
r e s e a r c h p o l i c i e s
Agr i cu l t u ra l research has made sub-
stant ia l contr ibut ions to the overall
p roduc t i v i t y g rowth since Independence.
However , the most significant g rowth
occurred fo l lowing the Green Revolut ion
w i t h the development o f high-yielding
rice varieties, wh i ch cover over 95% of
the sown area at present, ref lect ing the
high investment made on rice research.
Rice y ie ld increased f r o m 1.5 mt ha -1 in
1960 to 4.0 mt ha - 1 in 2004. No such
significant breakthroughs have been made
in the case of other crops. In all cases,
inc lud ing the plantat ion sector, crop-
l ivestock-resource management research
has been less successful. The use of high
external inputs to exp lo i t the potent ia l
of crops has been fast, o f ten leading
to land degradation w i t h consequent
envi ronmental po l lu t ion . There is no
doubt that agricultural research w i l l have
to play a more dominant role in the fu tu re
due to increasing populat ion and scarcity
of land and water, and to be compet i t i ve
under the prevail ing open market policies
and trade l iberal izat ion. Agr icu l tu ra l
research w i l l have to respond to the new
challenges by generating technologies to
increase product iv i ty of the agricul tural
sector.
Despi te the past investments on publ ic
sector research, the Sri Lankan N A R S is
uncertain of fu ture fund ing to address
demands of the agricultural sector,
mainly due to lack of pr ior i ty -set t ing
mechanisms, ineff ic ient management
of available resources and insignificant
ou tpu t . Therefore, agricultural
product iv i ty has to be increased through
various inst i tu t ional innovations for
wh i ch farsighted research policies w i l l
be requi red. This is a complex task. The
research policies should complement
the overall goals and objectives of the
N A P of Sri Lanka and reinforce and f i l l
the gaps in R & D that constrain enhanced
agricultural p roduct ion . In this e f for t ,
the roles of the state and the private
sectors are equally impor tan t .
The Sri Lankan NARS consists of
12 main research inst i tu tes/depar tments
that operate under six Min is t r ies:
Agr icu l ture & Livestock, Plantat ion
Industr ies, Envi ronment and Natura l
Resources, Fisheries and Ocean Re-
sources, Tertiary Educat ion, and Train-
ing and Cooperatives. Research and
development investment as a propor-
t ion of the agricultural GDP, as in
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the other developing countr ies, has
been l o w w i t h hardly any increase
over the past 25 years. The research
investment in the developed countr ies
now approaches 5% w h e n compared
to 0 .6% in the developing countr ies,
an almost ten f o l d d i f ference. The Sri
Lankan annual recurrent agr icul tural
research expend i tu re in the year 2000
was Rs. 905 m i l l i on w i t h a research
investment of only 0.52%. Strategically,
i t is necessary to at t ract more funds to
N A R S for research by convincing pol icy
makers, wh i l e also canvassing for funds
f r o m other sources. A l t hough the N A R S
has developed suff ic ient capacity, it has
not pe r fo rmed we l l and a decl ine in
qual i ty is observed. Research inst i tutes
cur ren t ly lack c o m m i t m e n t and hard
w o r k in the exist ing poor research
env i ronment , and increased mot iva t ion
and c o m m i t m e n t w i l l de termine the
effectiveness o f N A R S . Consequent ly
the impac t of research at fa rm level is
insignif icant. Therefore , the bo t toml ine
for revi ta l iz ing the agricul tural sector
is to at t ract funds to the level of 1.0%
of agr icul ture G D P to reinvigorate the
N A R S .
T h e main national agricultural
research policies focus on research
pr ior i t i sa t ion, capacity bu i ld ing in the
agr icul tural sector, f inancing, improv ing
the eff ic iency o f N A R S , internat ional
linkages and pol icy research (Anon
2003) . D u e to the changes in the national
agr icul tural pol icies, mandates of the
research inst i tu tes have also drastical ly
changed f r o m produc t ion w i t h emphasis
on y ie ld increases to postharvest
processing and value add i t ion . The ro le
of the pr ivate sector has d imin ished to
a considerable ex tent w i t h emphasis
on farmer organization as the focal
po in t for imp lementa t ion o f p roduc t ion
programs. The fund al location for
agricultural research is based on the
above pr ior i t ies rather than on research
projects. The focus is on cu t t ing edge
research in areas that have immed ia te
impact such as biotechnology, p lant
breeding, postharvest technology, and
labor-saving machinery and equ ipment .
4 P r i o r i t i z a t i o n o f
a g r i c u l t u r a l r e s e a r c h
p r o g r a m s / p r o j e c t s , 1 9 9 6 -
2 0 0 3
As a basic inpu t for research planning,
agricul tural commodi t ies were
pr ior i t i zed on the basis of the i r
economic impor tance. The task was
carr ied out in t w o d is t inct steps. The
f i rs t was the def in i t ion of the nat ional
agricultural development strategy in
terms of selected objectives, indicat ing
the i r relative impor tance by assigning a 
weight to each of t h e m . Five objectives
were selected and they were we igh ted
as shown in Box 1.
The next step was to assess and
pr ior i t ize these commodi t ies on the
basis of the i r capacity to con t r ibu te
to the a t ta inment o f the deve lopment
objectives ident i f ied .
The f i rst approx imat ion of a ranked
l ist ing of commodi t ies was obta ined
by applying a formal p r io r i t y set t ing
methodology (weighted objectives
methodology) to commodi t ies fo r
w h i c h data on past per formance was
available. The l ist was then discussed
and revised, tak ing i n to considerat ion
factors such as the potent ia l for f u tu re
development o f these commodi t ies ,
potent ia l for an ef fect ive con t r i bu t i on
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Box 1. Weights of the objectives.
S. N o . Object ive
Percentage
Weight ing
1. Income and employment generation
2. Generat ion of foreign exchange
3. Economic eff iciency
4. Satisfaction of fu tu re domest ic demand
5. Satisfact ion of nut r i t iona l requirements of l ow income
groups
30
24
18
18
10
f r o m research in the m e d i u m t e r m , and
the availabi l i ty of t ra ined scientists at
the various research inst i tutes. In this
process extensive discussions were held
w i t h the Depar tmen t o f Agr icu l tu re
whose research encompasses a large
number o f commodi t ies .
5 P r i o r i t i z a t i o n of
a g r i c u l t u r a l r e s e a r c h
p r o g r a m s / p r o j e c t s 2 0 0 3 -
2 0 0 6
The fo l low ing pr io r i t y research areas
have been ident i f ied for 2003-2006
after several rounds of stakeholder
consultat ions. This procedure enabled
many of the stakeholders to comment
on the previous procedures a t tempted
at pr ior i t i za t ion of research programs,
and to give advice and suggestions. The
pr ior i t ies are c l ient -or iented and demand
dr iven; hence the f indings are expected
to lead to implementab le solutions. They
are as fo l lows:
• Plant breeding/genet ic improvement
of commerc ia l ly impor tan t crops and
underu t i l i zed crops
• H y b r i d seed development
• Biotechnology
• Conservat ion and ut i l izat ion of
genetic resources
• Integrated pest management
• Biopesticides and biofert i l izers
• I rr igat ion water management
• Soil fe r t i l i t y management
• Intensive crop p roduc t ion systems
• Agroforestry and N R M
• Frui t and f lor icu l ture development
• Food technology, postharvest process-
ing and value addi t ion
• Livestock improvement /b reed ing
• Integrated farming systems
• Aquacu l ture and fisheries
• Ornamenta l fisheries
• Labor-saving machinery and equip-
ment
• Agr icu l tu ra l market ing
• Agr icu l tura l in fo rmat ion and com-
municat ion technology
• Socioeconomic and pol icy issues
Research pr ior i t izat ion at the mic ro
level has been a t tempted through
holding cluster meetings for d i f fe rent
crops (e.g. C innamon Cluster, Organic
Agr icu l tu re Cluster, cont ro l led environ-
ment agriculture cluster) . In this
process the stakeholders (cul t ivators,
researchers, extension agents, market ing
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agents, wholesalers, processors and
exporters) o f ind iv idual crops were
cal led for a bra instorming session to
ident i f y the gaps in research. The i r
immed ia te problems were discussed
and researchable problems ident i f ied.
Th is is a d i rec t procedure that can be
used for specific crops or agricultural
systems such as env i ronment -cont ro l led
agr icul ture and organic agricul ture or
p lantat ion crops such as tea, as the
interest groups are homogenous and
crops are g rown extensively in specific
regions. I t is not applicable to farmers
involved in growing the several crops
spread over d i f fe rent ecosystems.
Sri Lanka has been classified in to
three major agroecological regions and
several subregions, main ly based on
rainfa l l and factors such as major soil
groups, ter ra in and land use patterns.
These are: D r y zone ( D L : l ow count ry
650 -1100 m m ) , In termedia te zone
( I L : l o w coun t ry 1100-1400 m m , I M :
m i d count ry 1100-2000 m m , and I U :
upcoun t ry 1400-2400 m m ) and We t
zone ( W L : l ow count ry 1700-3200 m m ,
W M : m i d count ry 1400-3300 m m and
W U : upcount ry 1800-3100 m m ) . T h e
major crop research inst i tutes (Rice,
Ho r t i cu l t u re and Field Crops Research
Inst i tutes) have pr io r i t i zed research for
each ecological region (Fig 1).
These research pr ior i t ies are l is ted
be low in br ief.
Rice Research and Development
Institute
The t w o major problems in r ice
produc t ion are l ow p roduc t i v i t y and
high cost o f p roduc t ion , w h i c h make
rice cu l t ivat ion an uneconomical
enterprise. H igh p roduc t ion costs
are associated w i t h high cost of labor
and power amount ing to 70% o f the
to ta l cost. L o w p roduc t i v i t y is main ly
a t t r ibu ted to varying levels of b io t ic
and abiotic stresses in d i f fe ren t r ice
produc t ion ecosystems in the count ry
(Abeysir iwardene 2004) .
The research thrusts ident i f ied are as
shown in Box 2.
Box 2. Identified research thrusts for rice research.
Research th rus t Gaps in research
Var iety improvement • Ident i f icat ion of varieties for d i f fe rent ecosystems,
(Coun t r yw ide ) dry, w e t and in termediate zones,
• Deve lopment of varieties resistant to blast, bacterial
b l ight , gall midge and b r o w n plant hopper
• Incorporat ion of tolerance to sal inity and i ron
tox ic i t y
• H i g h y ie ld and qual i ty
• Improvemen t of nu t r ien t qual i ty of grain in all varieties
a imed at higher mi l l i ng and qual i ty cooked r ice
Plant p ro tec t ion • Breeding for resistance and development of I P M
packages
Ag ronomy • Fert i l izer use and water use eff ic iency of crops
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Figure 1. Agroecological regions of Sri Lanka. 
Horticultural Crop Research and
Development Institute
The major research issues are the lack
of improved varieties of vegetables
and f ru i t for local consumpt ion and
expor t . Varietal improvement through
selection and breeding is the main area
of research required. In addi t ion, plant
pro tect ion is given pr io r i ty to produce
fru i ts and vegetables w i t h m i n i m u m
use of pesticides; hence development of
biopesticides and biofert i l izers is a major
research activity. Postharvest processing
is another area receiving special at tent ion
w i t h reference to vegetables and f ru i ts
(Kudagamage 2004) . (Box3)
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Field Crop Research and
Development Institute
This inst i tu te is engaged in dry zone
agriculture main ly growing coarse grains,
pulses, f ru i ts and local vegetables. Water
conservation and augmentat ion is a main
emphasis in agricultural p roduc t ion due
to irregular rainfal l . L o w yields, severe
pest and diseases attacks and market ing
are the main problems faced by the
subsistence farmers in the dry zone
(Samaratunga 2004) (see Box 4) .
Further analysis of the ongoing
research programs in terms of fu tu re
needs highl ighted that there are many
other emerging un ident i f ied gaps in
research that are not addressed by the
research inst i tutes. This has arisen due to
lack of research focus based on demands
of the stakeholders. Pr ior i t izat ion o f
these based on stakeholder demand
and availabil i ty of resources is of crucial
impor tance to enhance agricultural
p roduc t ion and improvement o f farmer
incomes. These areas are l isted below.
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Box 3. Research thrusts for horticultural research.
Research thrust Gaps in research
Vegetables
(Centra l region,
mid-count ry )
• Varietal development , hyb r id seed development in selected
vegetables
• I P M packages
• Breeding and mu l t ip l i ca t ion of sweet potato and root crops
• Soil fe r t i l i t y management, fer t i l izer usage and bio-fert i l izers
Vegetables (Centra l
region, upcount ry)
• Exot ic vegetable p roduc t ion (Potato, cabbage etc)
• I P M packages
• Postharvest storage
Vegetables
(Nor thwes te rn
region)
• L o w country vegetable product ion packages
• Breeding for high y ie ld
Fruits (Centra l
region)
• Papaya and dur ian improvement
• Ar t i f i c ia l f lower induct ion for off-season product ion ,
Under-u t i l i zed f ru i t improvement
• Processing and value addi t ion to f ru i ts and vegetables
Fruits (Centra l
region, upcount ry)
• Deve lopment of temperate f ru i ts : strawberry, pear and
mandar in
Fruits (Western
region)
• Germp lasm collections and breeding
• C rop management systems
• H y b r i d variety development
Fruits
(Nor thwes te rn
region)
• Banana: germplasm col lect ion and evaluation, and
agronomic studies
• Pineapple: agronomic studies, Anona muta t i on breeding
• Marke t ing and market intel l igence
• Postharvest processing and value
addi t ion
• Co l lec t ion , conservation and
evaluation of genetic resources
• C rop improvement using conven-
t ional and modern biotechnologies
• Land use planning, classification
and land demarcat ion based on
suitabi l i ty
• Augment ing water resources, water
harvesting and water management
• Integrated pest management, b io-
pesticide use
• Natura l resources management,
mainly soil conservation and preven-
t i on of land degradation
• Agroforestry development and crop
diversif icat ion
• Dai ry catt le breeding and integrated
farming systems
• Improved feed resources and
ut i l izat ion of local feeds
• Underu t i l i zed crops and
domest icat ion of selected species
• Deve lopment of SMEs w i t h farmer
part ic ipat ion
These gaps cover the whole pro-
duct ion-consumer con t inuum, hence
a holist ic approach to research pr io r i -
t izat ion is needed. These issues must be
pr ior i t ized by the concerned inst i tut ions
as mult id iscipl inary, in ter inst i tu t ional
research projects. As several inst i tut ions
are involved in the implementat ion
of these projects, a mechanism for
coordinat ion has to be developed. As the
agricultural research system in Sri Lanka
is dispersed over several ministr ies,
interminister ia l coordinat ion is essential
in resource allocation for successful
imp lementa t ion of these projects.
Box 4. Research thrusts for field crop research.
Research thrust Gaps in research
Field crops ( D r y zone) • Deve lopment of coarse grains (maize, sorghum,
mi l lets)
• Agronomic packages and pest management
• Deve lopment of hyb r id maize w i t h high-qual i ty
prote in
• Postharvest processing and storage of coarse grains,
• Deve lopment of high-yielding, pest-resistant varieties
. o f chi l ly
• Deve lopment of high-yielding and seed setting
varieties of onion
• Deve lopment of high-yielding, pest-resistant varieties
of pulses
Fruits ( D r y zone) Mango, banana, grapes:
• Agronomic studies
• Postharvest storage
• Value addi t ion to f ru i t products
• Marke t ing studies
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Taking all these facts in to considera-
t i on , the M in i s t r y o f Agr icu l tu re and
the State Counc i l is in the process of
developing a strategic national research
plan and a human resource development
plan to consolidate the NARS on a long-
t e r m basis.
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1 I n t r o d u c t i o n
Agr icu l tu re is the mainstay of the
Bangladesh economy, cont r ibut ing to
about 25% of G D P (Table 1). A b o u t
70% of the people are d i rect ly engaged
in agriculture. Since the performance of
this sector affects overall progress of the
Table 1. Total agricultural production as
percentage of GDP.
Current
Year price
Constant price
(base = 1984-85)
1991-92 34.47 36.86
1992-93 30.47 35.92
1993-94 29.69 34.58
1994-95 30.88 32.77
1995-96 28.96 32.24
1996-97 29.34 32.41
1997-98 28.65 31.58
1998-99 29.24 31.55
1999-00 25.51 27.53
2000-01 23.31 25.15
Source: BBS, 1994, 1998, 2001.
economy and the l ivel ihood of a major i ty
of the populat ion to a large extent ,
modernizat ion and g rowth of agriculture
has always been a national p r io r i ty for
Bangladesh.
Agr icu l tu re has the potent ia l to
reduce food def ic i t as we l l as shortage
of industr ial raw materials, and also to
provide employment opportuni t ies w i t h
reasonable income that w i l l help improve
the standard of l iv ing of the major i ty o f
poor people l iv ing in the villages. The
growth potentials of the major crops and
other agricultural commodi t ies are t w o to
three t imes higher than the present levels
of p roduct ion , thus of fer ing substantial
scope for increase in product iv i ty . W i t h
this increase in product iv i ty and income
as we l l as self-reliance in food, a more
desirable socioeconomic and inst i tu t ional
f ramework could emerge as part of the
development process. Thus the country 's
progress and prosperi ty pr imar i ly
depends on agricultural development.
The agro-based industr ial develop-
ment of the country again largely
depends on the raw materials obtained
f r o m the agriculture sector, such as
1Principal Scientific Officer (Ag. Econ), Bangladesh Agricultural Research Inst i tute, Gazipur, Bangladesh
2Global Theme Leader, SAT Futures and Development Pathways, ICRISAT, Patancheru, Andhra Pradesh,
India
3Director (Res), BARl , Gazipur, Bangladesh
4Director (Crops), Bangladesh Agricultural Research Counci l (BARC), Farmgate, Dhaka, Bangladesh.
sugar, food , ju te , tex t i le , tea and leather.
Agr icu l ture accounts for about 87%
of all exports (Hasanulla et al. 1996).
Agr icu l tura l development is thus crucial
for the enormous, rapid ly-growing
populat ion to mainta in a m i n i m u m level
of l iv ing and to procure enough food, and
to provide labor and capital to the very
poor ly developed industr ia l and service
sectors of the economy.
The research system, however, stil l
suffers f rom a number of weaknesses that
tend to reduce its efficacy in supporting
further growth and its sustainability.
There is ample scope for improvement to
make the research system more relevant
and responsive to the needs of a highly
productive, sustainable, intensive and
diversified agriculture. In particular, the
research system needs to re-examine its
focus and re-order its priorit ies; avoid
fragmenting its efforts; change its approach
f rom a commodity-based to a farming
system or integrated product ion system
approach; and strengthen its planning,
programming, monitor ing, evaluation
and coordination of research activities in
dif ferent centers. It should also strengthen
its linkages w i t h the extension system. In
short, agricultural research should be given
proper attention for overall development of
agriculture. The present study, therefore,
includes the fol lowing objectives:
i) To provide a scenario analysis of
agriculture in Bangladesh;
i i ) To highl ight the significance of
agricultural research for develop-
ment , part icular ly in the context o f
emerging challenges;
i i i ) To ident i fy research needs at m ic ro -
levels;
iv) To a t tempt research gap analysis for
research needs vs. current research
efforts;
v) To pr ior i t ize the research gaps; and
vi) To suggest strategies to br idge the
pr ior i t ized research gaps through the
involvement of research inst i tut ions,
extension agencies, and development
departments.
2 Agriculture in
Bangladesh: Scenario
analysis
Agriculture provides employment
Agr icu l ture is the largest employer in
Bangladesh. Since 1974, the absolute
numbers in the employed sector, bo th
male and female, have increased by 70%
even though the percentage decl ined f r o m
79% in 1974 to 64% in 2003. Moreover,
agriculture is by far the largest employer
o f w o m e n . In 1995-96, 79% of the to ta l
number of employed w o m e n 15 years or
older wo rked in the agriculture sector. In
addi t ion to persons employed d i rect ly in
agriculture, significant numbers wo rk in
industries dependent on agriculture.
Agriculture provides food
Rural agriculture dominates the economy
of Bangladesh because i t produces 96%
of the food . Bangladesh has recent ly
achieved near self-sufficiency in r ice, the
dominant food staple, in spite of the land
hold ing structure dominated by small
and marginal farmers, and the growing
pressure of populat ion on l im i t ed land
resources. A l t hough the area under r ice
has remained stagnant at around 10 to
11 m i l l i on ha, rice p roduc t ion ( in paddy
units) has increased f r o m 16 m i l l i on tons
in 1972 to 27 m i l l i on tons in 2000-01
(Table 2) . This impl ies a g rowth rate
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of 6.96% per year, m u c h faster than
the g row th in populat ion. The per
capita availabil i ty of r ice f r o m domest ic
p roduc t ion has increased substantially in
recent years.
Rice dominates agricultural land
use in bo th seasons (khar i f and rabi).
Since 1983, the agricultural land use
has decl ined by almost 1 mi l l i on ha.
It is essential therefore that research
cont inue to develop technologies to
increase produc t iv i t y f rom each hectare
sown to rice and other m inor crops. The
farmers have adopted modern varieties
to increase the i r income (Table 3) . The
yields o f H Y V s were found higher than
low-y ie ld ing varieties in the farmers'
f ields (Table 4) .
Contr ibut ion of non-agriculture
sectors
T h e l ivestock and f isheries sectors
exper ienced substantial increase in
physical ou tpu t as we l l as in prices
relat ive to other agricultural produce.
These sectors were highly neglected in
the past bu t have been given considerable
emphasis in recent years as there are
huge untapped potentials in these
sectors. These w i l l generate on- farm and
o f f - f a rm income earning opportuni t ies
together w i t h the development o f
rural nonfarm economic activit ies. The
income f r o m f isher ies grew by 7.8% per
year in the 1990s compared to 2.3%
dur ing the previous t w o decades. The
income f r o m l ivestock activit ies p icked
up in the 1980s and cont inued to grow at
a robust rate of 7.3% in the 1990s (Table
5) . O n l y the forestry subsector grew at
a moderate rate of 3.8% per year. The
share of l ivestock, f isheries, and forestry
in agr icul tural incomes was only 20%
dur ing 1973-74, bu t they con t r ibu ted
nearly 44% to agricultural incomes by
2000-2001 (BBS 2001) .
In recent decades, significant changes
have taken place in the st ructure and
composi t ion of agr icul ture in Bangladesh:
First, agriculture's share of G D P has
dropped f rom 5 1 % i n 1973/74 t o 25%
in 2 0 0 0 / 0 1 . W h i l e the share o f the crop
sector in G D P has d imin ished f r o m
19% in 1990/91 to 14% in 2 0 0 0 / 0 1 , the
cont r ibu t ion of f isheries has increased
f rom 4.5% to 6.2% dur ing the same
per iod. A lso, wh i le the crop sector
ou tpu t g rowth was less than 1% per
annum dur ing the early 1990s, i t has
risen to over 4% toward the end of the
decade. Some of the noncrop subsectors
such as fisheries, l ivestock, and forestry
have demonstrated accelerated g row th
rates.
Second, the number of farmers
hold ing land increased f r o m 10.1 m i l l i on
in 1983/84 to 11.8 m i l l i on in 1996. I f
this t rend continues, the to ta l number
of farmers in the year 2005 is l ike ly to
surpass 13 mi l l i on . Consequently, the
average farm size has decl ined f r o m 0.81
ha in 1983/84 to 0.61 ha in 1996. As
this t rend continues average farm size is
l ikely to be reduced to 0.34 ha by the
year 2015.
T h i r d , the degree of f ragmentat ion
and subdivision of agricultural holdings
w i l l increase, imp ly ing that there
w i l l be more and more small farms.
In 1983/84 small farms (up to 1 ha)
const i tu ted about 70% of to ta l farms
and accounted for about 29% of to ta l
fa rm area, but these proport ions rose to
80 and 4 1 % respectively i n 1996. W h i l e
the number of small farms has actual ly
increased at 2.7% annually, the number
of med ium and large farms has actual ly
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Table 3. Rate of adoption of high-yielding varieties of different crops.
Crop Adoption rate (%)
1. Wheat 100
2. Potato 75
3. Maize 98
4. Tomato 70
5. Summer tomato 31
6. Radish 33
7. Mung bean 56
8. Kazi Peyara (Guava) 31
9. Okra 40
10. Mustard 40
11. Eggplant 20
Source: Survey Reports, Agril. Econ. Div, BARI, Gazipur, 2000-03.
Table 4. Yield gap between high-yielding and low-yielding varieties in the farmers' fields.
Percent increase
Crop HYV (kg ha
-1) LV (kg ha-1) over LVs
Wheat 2910 734 582
Maize 10500 (hybrid) 6280 (composite) 67
6280 (composite) 2250 (LV) 179
Eggplant 6444 3117 107
Radish 58500 37000 58
Tomato 40710 20433 99
Potato 5630 2720 107
Mustard 1088 976 11
Mung bean 1040 609 71
Chickpea 1820 791 130
Black gram 1089 806 35
Source: Survey Reports, Agricultural Economics Division, BARI, Gazipur, 1992-2001.
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fa l len over the years. Th is means tha t
t he f u t u r e agr icul ture o f Bangladesh
w i l l be dom ina ted by even smaller-sized
farms, w h i c h are un l ike ly to remain
economica l ly v iable. There is a need
fo r eventual ly evolving a new f o r m of
p roduc t i on mechanism tha t w i l l integrate
small-scale p roduc t i on w i t h the pr ivate
sector, p rov id ing technologies, c red i t ,
ex tens ion, and marke t ing services.
Fou r th , wh i l e the average fa rm size
has dec l ined , average homestead area
per ru ra l household has increased f r o m
0.08 acre in 1983 /84 to 0.09 acre in
1996. Th is may mean tha t oppor tun i t ies
for home-based p roduc t i on systems have
increased.
3 A g r i c u l t u r a l r e s e a r c h f o r
d e v e l o p m e n t
T h e economy of Bangladesh draws
its s t rength and stabi l i ty mos t l y f r o m
agr icu l ture, so ef f ic ient management
of agr icu l ture is very crucia l for socio-
economic deve lopment . Increased
p roduc t i v i t y o f agr icul ture requires the
con t i nued suppor t o f usefu l , t imely , and
relevant mode rn agr icul tural research.
Th is led to the deve lopment o f a N A R S ,
w h i c h uses the tools of m o d e r n science
to help farmers in the p roduc t i ve use
of natural resources. T h e Bangladesh
Agr icu l tu ra l Research Counc i l ( B A R C )
was established th rough the President ial
O r d e r N o . 32 dur ing A p r i l 5 , 1973
to prov ide impetus to more dynamic
research in agr icu l ture ( inc lud ing
l ivestock, f isher ies and fores t ry ) .
B A R C is the apex organizat ion for
the N A R S in Bangladesh. I t has the
responsib i l i ty o f s t rengthening t he
nat ional agr icul tural research capabi l i ty
th rough planning and in tegrat ion o f
resources, and is the umbre l la under
w h i c h the ent i re Bangladesh agr icu l tura l
research e f fo r t is now coord ina ted. Th is
involves col laborat ive act ivi t ies of several
government min is t r ies l ike Ag r i cu l t u re ,
Forests, L ivestock and Fisheries, Educa-
t i on , Industr ies and C o m m e r c e . BARC 's
mandated w o r k areas are as fo l lows:
• Planning, developing, and fund ing
agr icul tural research programs;
• Establishing a system of pr ior i t ies for
agr icul tural research and prov id ing
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Table 5. Long-term growth of agriculture and economy.
Sector
1973-74 to
1989-90
1989-90 to
2000-01
1973-74 to
2000-01
1. Agriculture 2.6 3.5 3.0
Crop 1.7 2.5 2.0
Forestry 3.8 3.8 3.8
Livestock 5.2 7.3 6.0
Fisheries 2.3 7.8 4.5
2. Non-Agriculture 6.0 6.2 6.1
Gross Domestic Product 4.1 5.3 4.6
Source: Estimated from BBS, Statistical Yearbook of Bangladesh and Monthly Statistical Bulletins.
mechanisms fo r updat ing these
pr io r i t ies ;
• Prov id ing and upda t ing the mechanism
fo r assessment of progress and
upda t i ng the programs;
• Coord ina t i ng and evaluating
agr icu l tura l research programs;
• S tudy ing t h e h u m a n resources pos i t ion
in agr icu l tura l research and developing
appropr ia te t ra in ing programs;
• Liais ing w i t h o ther countr ies in
mat te rs o f scient i f ic research;
• H o l d i n g nat ional and in ternat ional
conferences, seminars, and w o r k -
shops;
• Publ ish ing and disseminat ing scienti f ic
i n f o r m a t i o n , t ransfer o f technology,
and mon i t o r i ng ,
• Exp lo i t i ng scient i f ic pr inc ip les,
especial ly recent advances in
f ron t i e r sciences, in o rder to create
technologies tha t w i l l enable
agr icu l tura l p roduc t i on to increase by
means tha t are b o t h ef f ic ient (more
o u t p u t f r o m the same or less i npu t )
and sustainable ( w i t h o u t degrading
the natura l resources requ i red by the
p r o d u c t i o n systems); and
• Exp lo i t i ng advances in management
sciences to imp rove b o t h the ef fec-
t iveness and ef f ic iency of research
resource use.
B A R C also col laborates w i t h o ther
organizat ions l ike extens ion depar tments ,
univers i t ies and deve lopment inst i tu tes
in t he count ry , and w i t h several regional
and in te rna t iona l organizations around
t h e w o r l d c o m m i t t e d t o pover ty
a l lev ia t ion and rura l deve lopment .
B A R C is t he coord inat ing body o f t he
ten N A R S agr icu l tura l research ins t i tu tes
(ARIs ) :
i) Bangladesh Agr i cu l tu ra l Research
Ins t i tu te ( B A R I ) , Joydebpur,
Gaz ipur
i i ) Bangladesh Rice Research Ins t i t u te
(BRRI) , Joydebpur, Gaz ipur
i i i ) Bangladesh Jute Research Ins t i t u te
(BJRI) , Sher-E-Bangla Nagar,
Dhaka
iv) Bangladesh Livestock Research
Ins t i tu te (BLR I ) , Savar, Dhaka
v) Bangladesh Forest Research Ins t i t u te
(BFRI ) , Ch i t tagong
vi) Bangladesh Sugarcane Research
Ins t i tu te (BSRI ) , I shurd i , Pabna
vi i ) Bangladesh Tea Research Ins t i t u te
( B T R I ) , Sr imangal, Sylhet
v i i i ) Bangladesh Fisheries Research
Ins t i tu te (BFRI ) , Mymens ingh
ix ) Bangladesh Ins t i tu te o f Nuc lear
Agr i cu l t u re ( B I N A ) , Mymens ingh
and
x) Soil Resources Deve lopmen t
Ins t i tu te ( S R D I ) , Sher-E-Bangla
Nagar, Dhaka
Each o f the p r imary ins t i tu t ions in
the N A R S has a specif ic mission and is
invo lved generally w i t h a w i d e range of
appl ied and adapt ive research act iv i t ies.
These are comp lemen ted by educat ional
suppor t in the f o r m o f workshops and
seminars for scienti f ic personnel ; i n -
service t ra in ing for suppor t ing staf f
and f ie ld-days; and re lated e f for ts to
commun ica te research recommendat ions
to extension agents, farmers, and o ther
users o f i n fo rma t i on . A n o t h e r innovat ion
dur ing the past decade has been t he
st rengthening/establ ishment o f t he
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n e t w o r k of regional research stations
and substations under these ins t i tu t ions.
These un i ts w o r k on regional and local
prob lems and also conduc t studies
on t he adopt ion o f new technology in
d i f f e ren t agroecological areas.
A re la ted deve lopment is the
expansion o f par t ic ipatory on- fa rm
research in w h i c h researchers w o r k w i t h
local farmers w h o t r y ou t new practices
under actual fa rm ing condi t ions. Th is
ensures tha t new technology is pract ical
for adopt ion by farmers. T h e on- fa rm
trials he lp br idge the gap between
technology generat ion and adopt ion .
T h e l inkage w i t h extension service
organizations provides the potent ia l for
the t w o - w a y f low o f commun ica t i on .
Researchers evaluate new f indings
th rough the extension ne two rk so tha t
they w i l l reach farmers, w h o can then
p u t t h e m to pract ice. I n t u r n , farmers
can use the extension n e t w o r k for
feedback to he lp researchers become
more aware o f the real prob lems they
are facing.
Several studies were conduc ted in
the N A R S Inst i tu tes on the impac t o f
research and extension in several crops.
Foreign exchange savings or earnings
were also calculated for d i f fe ren t crops.
T h e annual rate o f re tu rn to investment
in maize research was found to be 23%,
ranging f r o m 1 1 % t o 29%. I n add i t ion t o
generating economic benefi ts to farmers
in the f o r m o f higher incomes and to
consumers in the f o r m o f lower p roduc t
prices, the research and extension on
maize varieties released after 1987
saved T k . 291 .59 b i l l i on ($5.02 b i l l ion)
in foreign exchange (Table 6 ) . W i t h o u t
the research and extension act iv i t ies
Table 6. Impact of investment to research and extension.
Crops IRR(%)
Range of
IRR (%)
Benefit Cost
Ratio
Foreign exchange
saving (billion Taka)
1. T. Aman Rice 59 4 8 - 7 3 1.74 127.00
2. Boro/Aus Rice 28 0 - 4 3 1.67 65.00
3. Wheat 32 2 7 - 4 1 41.00 7.90
4. Potato 41 3 1 - 5 1 11.00 -
5. Jute 15 1 2 - 2 2 11.95 3.30
6. Sugarcane 16 1 1 - 2 7 NA 4.00
7. Maize 23 1 1 - 2 9 11.00 291.59
8. Tomato 57 4 4 - 7 0 10.30 -
9. Radish 19 1 4 - 2 8 3.03 -
10. Mungbean 29 7 - 4 5 5.41 4.34
11. Kazi Peyara (Guava) 29 2 3 - 3 5 22.23 -
12. Okra 27 1 7 - 4 6 2.68 -
13. Mustard 26 1 7 - 3 0 3.74 11.14
14. Eggplant 49 3 3 - 3 5 5.20 -
Source: Survey Reports, Agricultural Economics Division, BARI, Gazipur, 1998-2001.
51
t ha t we re responsible fo r t he addi t ional
maize p roduc t i on , Bangladesh w o u l d
have had to i m p o r t maize equal to th is
value to satisfy domest ic demand . A 
s imi lar analysis was also done fo r the
o ther crops m e n t i o n e d in Table 6. These
types of studies ind ica ted the benefi ts
of agr icu l tura l research for overal l
deve lopment in agr icu l ture sector.
4 E m e r g i n g chal lenges in
agr icu l tura l research
Agr i cu l t u ra l research has con t r i bu ted
signi f icant ly to the deve lopment o f
agr icu l ture and the economy o f t he
country , b u t i t s t i l l has to meet many
challenges for agr icu l tura l deve lopment
in the coming decades.
Food and increasing populat ion
The projected populat ion for Bangladesh
by the year 2025 is about 169 mi l l ion ,
w h i c h w o u l d require about 27.8 mi l l ion
tons ( M m t ) o f r i ce (equivalent to 41
M m t paddy) to feed the populat ion. This
is about 2 1 % higher than the product ion
level of 2000. This increasing demand has
to be me t f r o m the l im i ted and shrinking
land resources. Bangladesh Government
has developed a N A P for the development
of agriculture to meet the emerging
challenges.
Food security
Food secur i ty fo r al l means tha t each
ind iv idua l has access to f ood securing
adequate calor ie and p ro te in in take.
Increased f o o d p roduc t i on is a necessary
b u t no t suf f ic ient cond i t i on fo r sustained
imp rovemen t in household f o o d secur i ty
and n u t r i t i o n in Bangladesh. So, t he
government has taken it as a p r i m e
responsib i l i ty to ensure food en t i t l emen t
for everybody i n the country. N e w
produc t ion systems are needed in w h i c h
the comp lemen ta r i t y o f crops and
l ivestock and f ish p roduc t i on enterprises
are captured to increase as w e l l as
diversi fy i ncome sources fo r w o m e n in
the homestead areas.
High variabil ity in rainfall
T h e annual average ra infa l l o f the coun t ry
ranges f r o m 1194 m m t o 34543 m m . T h e
uneven d is t r i bu t ion of monsoon rains
over d i f fe ren t parts o f the coun t ry tends
to lead to per iod ic d rought and f lood
situat ions. There fo re , h igh var iab i l i ty o f
ra infa l l is the single env i ronmenta l factor
w h i c h influences the f luctuat ions o f c rop
yields in d i f f e ren t parts o f t he country .
Flood and drought
Flood is a c o m m o n feature tha t severely
affects Bangladesh and causes crop losses
every year. Periods of d rought occur
f requent l y dur ing the kha r i f season.
Moreover , rabi seasons are v i r tua l l y
rainless. D r o u g h t annual ly affects about
2.3 m i l l i o n ha in the kha r i f and 1.2
m i l l i o n ha in the rabi season.
Salinity
Over 3 0 % of t he net cu l t i va ted area is
in the coastal zone, of w h i c h nearly 1 
m i l l i o n ha is sa l in i ty-af fected. T h e high
b u t somewhat unpred ic tab le in tens i ty o f
sal ini ty dur ing the rabi season, coup led
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w i t h associated t i l lage prob lems, makes
cropp ing d i f f i cu l t dur ing tha t per iod .
Cyclones and t idal waves
Cyclones and t ida l surges are also c o m m o n
in the coastal area and they cause severe
loss to the crops and lives. Sal ini ty and
t ida l submergence to lerant r ice varieties
and appropr ia te c ropp ing pa t te rn w i t h
proven soil rec lamat ion methods need
to be deve loped to increase the cropp ing
in tens i ty of t he coastal saline area.
Soil fert i l i ty
Soi l is the m e d i u m of al l agronomic
act iv i t ies. Erosion and dep le t ion of soil
f e r t i l i t y are the t w o ma in causes o f l o w
p roduc t i v i t y o f soi l i n Bangladesh. W i t h i n
the last one decade, over a m i l l i on ha
(11.1%) o f c ropped land disappeared
main ly due to creat ion o f in f rastructures
for t he increasing popu la t ion and r iver
erosion. I t is es t imated tha t t he net sown
area decreased by 1% f r o m 1990 /91
to 2 0 0 0 / 0 1 and single c ropped area
decreased by 12% in the same per iod
(Table 7) . T h e s i tuat ion is a larming
because more food needs to be p roduced
f r o m less land.
Mainta in ing germplasm
Plant genetic resources (PGR) are
precious new materials w h i c h breeders
use to develop improved new variet ies.
B A R I , BRRI and BJRI ma in ta in sub-
stant ial samples of germplasm in gene-
banks of many accessions. G e r m p l a s m
character izat ion as w e l l as genetic
preservat ion is an i m p o r t a n t act iv i ty of
these inst i tu tes.
Hill agricultural research
Large areas of the h i l l t racts have been
denuded o f trees by mismanagement and
un law fu l t ree cu t t i ng . Because t he h i l l
has been denuded , topso i l has e roded,
w h i c h worsens the land p roduc t i v i t y
p rob lem.
Table 7. Land utilization under forest and other crops from 1990-91 to 2000-01.
(Area in ha)
Area
Land Type 1990-91 2000-01 % Changed
1. Forest
2. Single cropped area
2 Double cropped area
3. Triple cropped area
4. Net sown area
5. Total cropped area
1900000
3295547
3900405
981377
8177328
14082591
2627935
2891093
4167206
1026721
8085020
14305668
38
-12
7
5
-1
2
Source: BBS, 1994,1998,2001.
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Rural infrastructure
d e v e l o p m e n t
T h e increased n e t w o r k o f ru ra l roads
l i nked w i t h per i -u rban and rura l g r o w t h
centers faci l i tates m o v e m e n t of people as
w e l l as agr icu l tura l inputs and produce.
I t also leads to the establ ishment o f
shops, repair workshops , hotels and
restaurants on roadsides. I t is ax iomat ic
tha t t h e aggregate vo lume o f local
n o n f a r m act iv i t ies in various trades,
services, p r o d u c t i o n , and consumpt ion
w i l l increase w i t h i m p r o v e m e n t o f
in f ras t ruc tu re .
Crop diversification
W i t h r ice occupy ing almost 8 1 % o f t he
c ropped area f o l l o w e d by wheat (5%) ,
on ly about 2 0 % o f t he c ropped area
is devo ted to a range of o ther crops.
There fo re , c rop d ivers i f icat ion w i t h
o ther crops l i ke whea t , maize, oilseeds,
pulses, f ru i t s , spices, j u t e , c o t t o n , etc
shou ld also be i nc luded in the c ropp ing
system.
Agricul tural diversification
Agr i cu l t u ra l d ivers i f icat ion, e.g.,
commerc ia l pou l t r y fa rming and pond
fishery in t he pr ivate sector has also
pushed up non fa rm act iv i t ies in rura l
areas. Backward linkages in pou l t r y
fa rm ing inc lude act iv i t ies such as
prepara t ion o f pou l t r y feeds, and
manu fac tu r ing and marke t ing o f pou l t r y
feeding and pou l t r y rearing equ ipmen t .
Forward l inkage act iv i t ies inc lude
marke t i ng o f pou l t r y p roducts f r o m
p r o d u c t i o n po in ts to urban and per i -
urban centers. Pond f ishing also generates
rura l n o n f a r m act iv i t ies in p roduc t i on
and marke t i ng o f f i nger l ings and f i sh
feeds, manufac ture o f f i sh ing equ ipmen t
and f ishing net , and processing and
marke t ing o f f i sh .
Re-application of biomass
Avai lable data ind icate tha t t he re-
appl icat ion of biomass such as r ice stalks
and animal wastes to cu l t i va ted lands
has d ropped drastically. T h e organic
mat te r content of some arable lands has
d ropped to be low 1% as compared to
the m i n i m u m o f 3% requ i red to sustain
produc t ive capabil i ty. Hence ef for ts
are needed to col lect and compost t he
biomass to produce organic manure fo r
replenishing soil hea l th .
Poverty al leviation and
malnutr i t ion
A b o u t 50 m i l l i o n people are categorized
as poor in Bangladesh, whe re pover ty
is man i fes ted in several ways, inc lud ing
l o w income, inadequate calorie in take,
poor heal th and l ow level o f educat ional
a t ta inment , and l i m i t e d access to social
services. T h e inc idence o f hard-core
pover ty is higher among agr icu l tura l
households. Reduct ion in pover ty is
cr i t i ca l to f ood security. Moreover ,
enhancing t he ab i l i ty to buy food
cont r ibutes to the sustainabi l i ty o f
accelerated g r o w t h in agr icu l ture.
5 R e s e a r c h n e e d s : E v i d e n c e
f r o m m i c r o s t u d i e s
There are 30 agroecological zones (AEZs)
in Bangladesh and agr icu l ture research
stations and substations o f B A R I and
BRRI are located in d i f fe ren t parts o f
t he coun t ry based on the A E Z s so tha t
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t he regional p rob lems can be addressed
as per t h e specif ic need of t he areas.
Crop subsector
D u r i n g the past t w o decades, t he to ta l
p roduc t i on o f f ood cereals increased
steadi ly f r o m 18.94 m i l l i o n tons in
1 9 9 0 / 9 1 to 28 .58 tons in 2000-01 at a 
g r o w t h rate o f 3 .60% per annum (Table
2 ) . Per capita grain p roduc t i on rose f r o m
137.6 kg to 207 .7 kg. T h e pr inc ipa l
sources o f g r o w t h came f r o m Boro and
A m a n r ice and wheat . T h e major source
o f g r o w t h in r ice p roduc t i on was the
shi f t o f area f r o m local r ice varieties to
H Y V s o r expansion o f H Y V r ice on to
newer areas.
Produc t i v i t y of pulses and oi lseed
crops remained stagnant dur ing t he
1 9 9 0 / 9 1 - 2 0 0 0 / 0 1 per iod despi te a 
signif icant increase in p roduc t i on dur ing
this per iod . Produc t iv i t y in sugarcane also
recorded a consistent d o w n w a r d t r end .
T h e area under j u t e decreased at 2 .4%
annual ly dur ing the 1 9 9 0 / 9 1 - 2 0 0 0 / 0 1
pe r iod b u t p roduc t i on rema ined static
despi te considerable year-to-year varia-
t i o n and t he p roduc t i v i t y decreased by
1 5 . 6 1 % annual ly over th is pe r iod (Table
2) . O f all noncereal f ood crops, po ta to
showed an impressive g r o w t h in its
aggregate p roduc t i on . F rom 1990 /91 to
2 0 0 0 / 0 1 , the area under potato increased
at 1 0 1 % and production at 160% annually
(Table 8).
Table 8. Change of area and production of different crops from 1990/91 to 2000-01.
1990-91 2000-01 % Changed
Area Prodn Area Prodn
Crops (ha) (tons) (ha) (tons) Area Prodn
1. Rice 10439676 17852000 11574834 26758750 10.87 49.89
2. Wheat 599190 1004000 772992 1673280 29.01 66.66
3. Maize 3109 3040 25530 152384 721.16 4912.63
4. Sugarcane 191161 7681940 168960 6741690 -11.61 -12.24
5. Pulses 728340 523000 473684 366000 -34.96 -30.02
6. Oilseeds 569636 448000 421053 385000 -26.08 -14.06
7. Spices and 147368 319000 253441 397000 71.98 24.45
condiments
8. Potato 123887 1237000 249099 3215570 101.07 159.95
9. Jute 583806 5302000 448178 821000 -23.23 -84.52
10. Fruit 167611 1447000 191547 1484310 14.28 2.58
11. Vegetables 171660 1090000 255789 1588260 49.01 45.71
12. Drugs & 87045 125000 122144 164158 40.32 31.33
narcotics
Source: BBS, 1994, 1998, 2001.
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Between 1990 /91 and 2 0 0 0 / 0 1 ,
t he aggregate p roduc t i on o f vegetables
increased f r o m 1.09 m i l l i o n tons to 1.59
m i l l i o n tons record ing an annual g r o w t h
rate o f 10 .22%. T h e g r o w t h per fo rmance
of all p r inc ipa l f r u i t crops decreased.
Be tween 1990 /91 and 2 0 0 0 / 0 1 , t he
area under f ru i ts increased at t he rate of
1.23% and p roduc t i on at 0 .04% (Table
2) . A m o n g t he major f ru i ts , t he area
and p r o d u c t i o n o f banana, mango, and
jack f r u i t are m u c h higher than others.
Enhanced p roduc t i v i t y shou ld come
f r o m increased emphasis on hyb r i d
variet ies and super r ice variet ies tha t
w o u l d be available in the f i rs t decade
of t h e 21st century. Biotechnology
can suppor t t he convent ional c rop
i m p r o v e m e n t process by e l im inat ing the
natura l barr iers to hybr id iza t ion among
d is tan t ly re la ted plants. I t w o u l d also
reduce the t i m e lag needed to develop
n e w breeds.
Livestock subsector
Inadequate diets and poor an imal hea l th
are t he major constraints to sustaining
recent rates o f p roduc t i on g r o w t h i n
t he l ivestock subsector. For commerc ia l
p o u l t r y enterpr ises, qua l i t y feeds are
i m p o r t e d b u t fo r large ruminants , c rop
by-p roduc ts are t h e major source o f
feed . Research to improve the nu t r i t i ona l
qua l i t y o f c rop by-produc ts w i l l he lp
to sustain t he recent g r o w t h o f animal
p roduc t i on as w e l l as increase c rop
values.
Fisheries subsector
Fish catches f r o m open wa te r capture
f isher ies have consistent ly dec l ined. I t
is, however, p ro jec ted tha t t he shares
o f f i sher ies sector in t o ta l agr icu l tura l
o u t p u t w i l l g row f r o m 10.8% in 1992
to 13.2% in the year 2 0 1 0 (Manda l and
Asaduzzaman 2002 ) .
Y ie ld gaps in p o n d cu l tu re o f f ish are
in the range of 5 0 % or more . Perhaps th is
gap can be easily overcome in t he near
t e r m i f cer ta in measures are taken. Ponds
can be s tocked w i t h fast g row ing breeds
and species, and pond management
can be imp roved (bet ter wa te r qual i ty ,
feeding rates, disease con t ro l , op t ima l
stocking rat ios) to increase o u t p u t .
Forestry subsector
T h e share o f forest ry in agr icu l tura l
G D P stands a t a round 10%. A t present,
m e d i u m to dense forests cover 2.62
m i l l i o n ha and on a per capita basis,
every person has 40 m 2 o f state forest .
Besides, there are about 0 .30 m i l l i o n ha
o f pr ivate homestead t ree-covered land
and 0.68 m i l l i o n ha unclassif ied state
forest . Put together t he share o f forest
area comes to jus t 5-6% of to ta l land
area. By any standard, th is ra t io is grossly
inadequate to prov ide a basis fo r longer-
t e r m ecological security.
T h e present emphasis o f forest
research is on develop ing p lan ta t ion
techniques for various fast -growing
exot ic species to mee t t he d e m a n d fo r
fue l w o o d . Physiological research on
several mangrove species is underway
and vegetat ive propagat ion techniques
for 15 mangrove species have been
developed. Rapid propagat ion techniques
for bamboo need to be deve loped.
Socioeconomics research
Socioeconomic s tudy is an integral par t
of each research. I t helps to col lect and
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analyze agr icu l tura l p roduc t i on and
resource data and generate the analyses
requ i red to set research pr ior i t ies
and evaluate impacts of research
expendi tures . An essential part o f
socioeconomic research is databases,
inc lud ing f r o m pr imary and secondary
sources. Pr imary data co l lect ion
skil ls inc lud ing data management and
analyt ical capacity should be developed,
in w h i c h expected costs and returns are
d iscounted to present values to update
c o m m o d i t y pr ior i t ies . In the near
t e r m , research p r io r i t y set t ing as w e l l
as very broadly-scoped impac t studies
tha t est imate returns to research and
extens ion are the most pressing needs.
Col laborat ive research w o r k w i l l broaden
the capabi l i ty in th is area, w h i c h needs
to be s t rengthened fur ther .
Farm category
Agr i cu l t u re is an economic act iv i ty based
on land. Since land resources are l i m i t e d ,
agr icu l tura l deve lopment necessarily
aims to increase the p roduc t i v i t y o f land.
In Bangladesh, a lmost one- th i rd o f t he
households do no t o w n any cul t ivable land
and 17% o w n only up to 0.2 ha (Hossain
and Shahabuddin 1997) . Measures need
to be taken to improve the l ive l ihood o f
t h e people w h o do no t o w n any land and
const i tu te t he vast ma jo r i t y o f t he poor.
I t was f o u n d tha t t he smal l , m e d i u m and
large f a r m holdings we re 70%, 2 5 % and
5% of t he to ta l du r ing 1983-84 , whereas
by 1995-96 these we re 80%, 18% and 2%
respectively, i.e., t he smal l f a r m holdings
are increasing and m e d i u m and large f a r m
holdings are decreasing. There are also
di f ferences in technology adopt ion and
use of inputs as w e l l re turns f r o m c rop
cu l t i va t ion among the f a rm categories.
Export markets
Bangladesh's cur ren t share of global
t rade is on ly 0 . 1 % and th is is domina ted
by impor t s , ra ther than expor ts . Da i r y
products , sugar and edible oils are the
major impor ts . Expor t markets are
largely l i m i t e d to tea, j u t e , hides and
skins, a l though signif icant progress has
been made in sh r imp expor ts in recent
years. Expor ts cou ld be enhanced by:
i . Establishing specialized agro-export
processing o f zones, l i nked w i t h
requ i red suppor t services inc lud ing
qua l i ty con t ro l faci l i t ies.
i i . Establishing national qual i ty standards,
w i t h m o d e m qual i ty contro l lab-
oratories.
i i i . Fur ther deve lopment o f c o m m u -
nicat ion and por t faci l i t ies, m o r e
air f re ight space for perishables, and
ef for ts to increase access of t he
internat ional cargo f l ights.
Soil and wa te r m a n a g e m e n t
T h e rate o f dep le t ion o f soil and wa te r
resources has increased dur ing the past
f ew decades and as a consequence,
nu t r i en t deficiencies are a major cause
of decl in ing crop yields. To reverse the
t r e n d , S R D I , B A R I and B I N A have
col laborated in the Thana N i rdesh ika
Program. S R D I has comp le ted land and
soil resource surveys of 418 thanas. T h e
area serviced by i r r igat ion can be ex tended
f r o m the present 4 0 % o f t he cu l t i va ted
area to more than 80%. To achieve th is ,
i r r igat ion eff ic iency mus t be i m p r o v e d
so tha t the available l i m i t e d wate r can
be d is t r ibu ted over a larger area. T h e
Bangladesh G o v e r n m e n t has f o rmu la ted
N A P and I r r igat ion Policy whe re soil
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i m p r o v e m e n t and ef f ic iency o f overal l
i r r iga t ion management , supp lementary
i r r iga t ion , and impac t o f i r r igat ion have
been given emphasis.
Commercia l izat ion
Agr i cu l t u ra l commerc ia l i za t ion w o u l d
be a key avenue fo r t rans fo rming t he
largely subsistence-or iented fa rming by
p rov id ing n e w oppor tun i t ies fo r g r o w t h
in ho r t i cu l t u re and p r o m o t i o n o f expor t -
o r i en ted processed f ood products .
The re are emerging signs of commerc ia l
e lements in Bangladesh agr icul ture.
Fur ther g r o w t h o f agr icu l ture and rura l
economy as a w h o l e largely depend on
the commerc ia l i za t ion o f agr icu l ture.
Agricultural mechanizat ion
D u e to gradual decrease o f t he
avai labi l i ty o f d ra f t an imal power, t he
use o f power t i l l e r fo r land preparat ion,
th resh ing , i r r iga t ion , t ranspor ta t ion ,
etc . is increasing. Mechan iza t ion mus t
fac i l i ta te c ropp ing in tensi f icat ion by
overcoming peak demands fo r labor and
dra f t power . Mechan iza t ion w i l l increase
overal l d e m a n d fo r labor b u t no t displace
i t . Farmers ' cooperat ives and c red i t
suppor t may be considered for t he
purpose. T h e Bangladesh G o v e r n m e n t
has given emphasis for agr icul tural
mechan izat ion .
6 G a p a n a l y s i s
There are d i f f e ren t constraints and
l im i ta t ions in agr icu l tura l research tha t
hamper the enhancement o f y ie lds,
and cer ta in requ i rements to be fu l f i l l ed
fo r m in im i z i ng y ie ld gaps. Some o f
these constraints and requ i rements are
discussed below.
Soil-related problems
T h e organic ma t te r ( O M ) con ten t o f
most Bangladesh soils is l ow and d i f fe ren t
studies show tha t i t is dec l in ing alarmingly.
M o r e than 5 0 % o f our cu l t i va ted soils
have OM content be low the cr i t ica l level
(1 .5%) . Besides, there are deficiencies of
sul fur in almost 4.0 m i l l i o n ha and of zinc
in 2.0 m i l l i on ha of arable land. Salinity,
soil erosion, m i c ronu t r i en t def iciency,
water logging, and a lka l in i ty are some of
the prob lems tha t l i m i t the y ie ld gains
and product iv i ty .
I rr igation-related problems
Insuf f ic ient and inef f ic ient i r r igat ion
faci l i t ies are major causes of l o w crop
y ie ld . Prices of i r r igat ion appliances and
inputs are also h igh. Avai lab i l i ty of spare
parts, fue l and e lec t r ic i ty for l o w l i f t
pumps and deep tube wel ls and t i m e l y
and ef f ic ient operat ion o f b o t h pub l ic
and pr ivate i r r igat ion projects need to
be ensured. I r r igat ion regulatory rules
and regulat ions are to be f o rmu la ted
and enforced for e f f ic ient use of scarce
i r r igat ion water . T h e high cost o f i r r iga t ion
discourages the farmers - subsidized
i r r igat ion w o u l d encourage t h e m to b r ing
m o r e areas under i r r iga t ion .
Research-extension linkages
Ef fect ive extension service cou ld he lp
farmers reduce the gap caused by
d i f f e ren t constraints and create appro-
pr iate physical and social in f rast ructures
to achieve a more rap id rate of g r o w t h
and deve lopment , w h i c h w o u l d resul t i n
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be t te r levels of l iv ing. Strong research-
extens ion and research-extension-
fa rmer linkages should be developed
for con t inu ing technology ident i f ica t ion,
f ield var ia t ion, su i tab i l i ty assessment,
adapt ive mod i f i ca t ion , and packaging for
large-scale d isseminat ion. At present,
there are D i s t r i c t Technical Commi t t ees
( D T C ) , Regional Technical Commi t t ees
( R T C ) and Nat iona l Technical
C o m m i t t e e s ( N T C ) fo r d isseminat ion
o f i m p r o v e d technologies i n w h i c h the
scientists and t he extension personnel
w o r k jo in t ly . A n o t h e r impo r tan t fact
is t ha t the re are t oo f e w extension
workers (Block Supervisors) at the f ie ld
levels - one reason fo r th is being lack
o f accommodat ion . Imp roved faci l i t ies
w o u l d ensure the presence o f more
extens ion workers at the f ie ld level.
Feed for livestock
Feed scarcity is a major constraint to rap id
g r o w t h o f l ivestock and bet te r l ivestock
hea l th . Poor animal heal th constrains
animal survival , h igh reproduc t ion rates,
and h igh g r o w t h rates.
Land resource constraints
B A R C has developed a geographic
i n f o rma t i on system ( G I S ) that is used to
est imate areas prone to drought , salinity,
i nunda t ion , and ephemeral f lood ing . G I S
can be used to analyze, summar ize, and
display many features of land and soil.
O t h e r G I S appl icat ions are preparing
maps of available soil P and S status. The
Soi l Resource Deve lopmen t Ins t i tu te
is also responsible fo r soil test ing and
land zoning p rogram, and m a x i m u m
ut i l i za t ion o f land for crdps by A E Z s .
Bangladesh Gove rnmen t has a Land
Policy f o r th is purpose.
Exploitable yield gap
There are w i d e gaps be tween the
potent ia l and realized yields for all
crops in Bangladesh because of poor
crop management, gap in technological
know-how, and other socioeconomic
constraints. T h e y ie ld gap averages
about 1.6 mt ha -1 fo r r ice and 2 mt ha -1
for wheat . T h e y ie ld gaps for A m a n r ice,
on ion, lathyrus (Khesari) and t u rmer i c
were f o u n d to be very h igh (Table 9 ) .
I t is essential to m in im ize th is y ie ld
gap by improv ing farmers ' knowledge
base, addressing farmers ' socioeconomic
constraints re lated t o H Y V cu l t i va t ion ,
and appropr iate technology t ransfer
and input suppor t for increasing overal l
p roduc t ion o f the country.
Enhancing crop improvement
Convent iona l breeding systems can
play a key role in enhancing the y ie ld
potent ia l o f crops b u t t he avai labi l i ty
of b iotechnology tools cou ld accelerate
the transfer of genes f r o m one species
to another. Th is w o u l d open up new
oppor tun i t ies for developing H Y V s
that can produce high yields in var ied
agroecological zones. Ge rmp lasm
enhancement to increase y ie ld po ten t ia l
w i l l be needed to br ing more ef f ic iency
in breeding program.
Integrated crop m a n a g e m e n t
Farmers need to f o l l ow the proven
integrated crop management techno l -
ogies for higher yields. Locat ion-speci f ic
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AEZ-based p roduc t i on management
technology packages fo r d i f fe ren t crops
shou ld be developed and disseminated
so tha t farmers can u t i l i ze these
technologies easily. T h e Bangladesh
G o v e r n m e n t has a C r o p Produc t ion
Policy whe re all issues re lat ing to crop
cu l t i va t ion are w e l l addressed.
Timely supply of qual i ty seeds
Farmers keep the i r o w n seed for most o f
t he i r crops. T h e supply o f h igh qua l i t y
seeds by the Bangladesh Agr i cu l tu ra l
D e v e l o p m e n t Co rpo ra t i on is l i m i t e d to
4% for r ice, 2 2 % for whea t , and 5% fo r
po ta to . N G O s are also supply ing some
quant i t ies o f seeds. T h e present supply
of qua l i ty seeds is on ly 6%, w h i c h is
m u c h less than the to ta l requ i rement .
T h e pr ivate sector covers on ly 14% and
government sources 8 6 % o f t he to ta l
seed requ i remen t (Table 10). T i m e l y
avai labi l i ty and supply o f ample quan t i t y
of qua l i t y seeds of desired variet ies
need to be ensured. T h e Nat iona l Seed
Policy promotes seed p roduc t i on and
d is t r i bu t i on .
Balanced and integrated use of
ferti l izer
Organic ma t te r con ten t o f soi l is very l o w
and farmers se ldom use balanced doses of
chemica l fer t i l izers. Farmers need to be
t ra ined and mo t i va ted to apply balanced
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Table 9. Potential and existing yields.
(Figs in mt ha
-1
)
Crop
Potential
yield
Attainable
yield
Yield in
farmers' fields Yield gap
Aus rice 9.00 4.00 3.50 0.50 (14)
Aman rice 9.00 6.75 4.00 2.75 (68)
Boro rice 9.00 7.00 4.80 2.20(46)
Wheat 4.00 3.00 2.12 0.80 (38)
Mustard 1.50 1.00 0.73 0.27 (37)
Groundnut 2.20 1.70 1.26 0.44 (35)
Onion 14.00 10.00 4.10 3.90(95)
Turmeric 30.00 22.00 3.10 18.90(610)
Lentil 1.65 1.20 0.75 0.45(60)
Mungbean 1.17 0.88 0.68 0.20 (29)
Blackgram 1.50 1.12 0.76 0.36(47)
Khesari 1.63 1.21 0.84 0.79 (94)
S o u r c e : B A R I A n n u a l Repo r t s & F ie ld Su rveys , 1990 -2003 .
F igu res in pa ren theses represent the pe rcen tage o f y ie ld g a p in the fa rmers ' f ie lds to the ava i lab le y ie lds .
fe r t i l i zer doses in appropr iate t i m e as per
requ i remen t o f the soil and crop.
Technology for biofertilizers
Biofer t i l i zer is a cost-ef fect ive and
renewable source o f p lant nut r ients to
supp lement t he chemical fer t i l izers.
Bangladesh has made considerable
progress in t he deve lopment o f b io -
fe r t i l i zer technologies for l en t i l , chickpea,
mungbean, cowpea, g roundnu t , soybean,
and dhaincha p roduc t i on . Y ie ld due to
adop t ion o f b io fer t i l i zer ranges f r o m
15% to 2 0 0 % in d i f fe ren t crops, besides
improv ing chemica l fer t i l izer use
eff ic iency. Steps may be taken fo r large
scale manufac tu r ing o f inocu lums in the
coun t ry w i t h the he lp o f pr ivate sectors.
In tegrated pest m a n a g e m e n t
T h e ma in a im o f I P M is to adopt
env i ronmen t - f r i end ly p lant p ro tec t ion
measures tha t harmonize w i t h other c rop
husbandry pract ices for at ta in ing higher
crop product iv i ty . Farmers' t ra in ing
should be organized for improv ing t he
knowledge base of t he farmers about
the i l l ef fects o f chemica l insect icides.
A system should be i m p l e m e n t e d fo r
managing d i f f e ren t pests w i t h m i n i m a l
use of pesticides. T h e farmers should
be encouraged to use I P M technologies
l ike the use of pou l t r y refuse and
mus ta rd oi lcake, b ishop traps and
pheromone traps, graf t ing o f t o m a t o
and eggplant, solar izat ion, and sawdust
b u r n fo r vegetable cu l t i va t ion . Zones
for insect ic ide-free vegetables should
be developed and they can be l i nked up
w i t h exporters. T h e G o v e r n m e n t has a 
Nat iona l I P M Policy to con t ro l pests and
diseases to ma in ta in ecological balance as
we l l as grow heal thy crops.
Nonconventional food crops
Cul t i va t ion o f nonconvent ional f ood
crops l ike yams, aroids, beans (e.g. bush
bean, French bean, sword bean, w inged
bean, velvet bean), aquatic food crops
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Table 10. Seed production and requirement, 2003-04.
(Figs, in mt)
Seed
Supply*
Requirement Deficit**Govt Private Total
Aus rice 20624 (94) 1246 (6) 21870 337750 315880 (7)
Aman rice 12446 (97) 336 (3) 12782 79200 66418 (19)
Maize 160 (24) 500 (76) 660 980 320 (206)
Jute 367 (36) 650 (64) 1017 4560 3543 (29)
Oilseeds 247 (93) 20 (7) 267 9033 8766 (3)
Pulse 125 (68) 60 (32) 185 18182 17997 (1)
Vegetables 14 (2) 614 (98) 628 1923 1295 (48)
Seed potato 9123 (72) 3625 (28) 12748 430500 417752 (3)
Total 43106 (86) 7051 (14) 50157 882128 831971 (6)
(e.g. l i ly, lo tus, ghechu) , and buckwheat
can be popular ized fo r enhancing of
fa rmers ' incomes. T h e ext ra income
can subsequent ly be used for buy ing
inputs for t he major cereals, pulses and
oilseeds.
Tenant-cum-absentee farmers
Absentee farmers do no t take proper
care o f t he i r lands or c rop p roduc t i on
management , w h i c h tends to reduce
soil fe r t i l i t y , c rop y ie ld and qual i ty. On
the o ther hand, tenant farmers are o f ten
un in te res ted or re luc tant to f o l l ow good
management pract ices such as the use
of h igh qua l i t y seed and recommended
doses of fer t i l izers as they reta in only 33 -
5 0 % share o f the produce. T h e system
should be changed by suitable policies to
enable peasants to o w n the land.
Agricultural credit and farmers '
security
M o s t poor farmers cannot a f fo rd the h igh
management expenses at d i f fe ren t stages
o f c rop p roduc t i on . Sho r t - t e rm cred i t a t
reasonable te rms and condi t ions need to
be p rov ided to the needy farmers - th is
can be real ized af ter c rop harvest. Crops
shou ld be insured to save farmers dur ing
severe c rop loss due to unp red ic ted
natura l calamit ies. I t is necessary to
expand the G r a m e e n Bank scheme
to cover mos t o f t he poor farmers in
d i f f e ren t Thanas.
H u m a n Resource M a n a g e m e n t
In format ion System (MIS)
T h e deve lopment o f professional
scient i f ic h u m a n resources is an
impo r tan t factor for receiv ing the fu l l
benef i t o f technological innovat ions.
H u m a n resources are the ma in assets of
a scienti f ic ins t i tu te , and we l l -educa ted ,
competen t scientists w h o are t ra ined
we l l have high po ten t ia l for enhancing
agr icul tural deve lopment in t he country .
Agribusiness
Agribusiness refers to t he business tha t
deals in agr icul tura l p roduce, inc lud ing
the t rad ing o f raw materials used in the
agroprocessing industry. T h e agribusiness
indus t ry benefi ts f r o m research and
deve lopment w h e n i t improves the
compet i t iveness o f its p roducts .
Agroprocessing and food processing
industr ies need to be establ ished at
appropr ia te locat ions to u t i l i ze addi t ional
produce dur ing peak harvesting t i m e ,
w h i c h w i l l m in im ize loss o f perishable
i tems and add value to the produce.
7 A g r i c u l t u r a l r e s e a r c h
p r i o r i t i e s
T h e research gaps iden t i f i ed by each
research ins t i tu te need to be no ted and
pr io r i t i zed fo r imp lemen ta t i on . The re
is t remendous scope for con t r i bu t i on of
agr icul tural research to the deve lopment
o f H Y V s and p roduc t i on technology
packages tha t w i l l he lp farmers increase
p roduc t i on . Some possible areas of
con t r i bu t i on cou ld inc lude :
i . Deve lop ing h igh-y ie ld ing variet ies
and hybr ids w i t h d rought resistance,
sal ini ty to lerance, and f lood
tolerance
i i . C r o p management pract ices and
fa rm tools and mach inery
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i i i . D i f f e r e n t pover ty al leviat ion and
income generat ion programs
iv. Agro-based processing industr ies
v. I m p r o v e d nursery, breeding, and
hatchery management of carps
v i . I m p r o v e d technologies fo r t he
p roduc t i on , storage, and d is t r ibu t ion
of seeds
v i i . Cost benef i t analyses of mode rn vs.
t rad i t iona l technologies for d i f fe ren t
crops
v i i i . Iden t i f i ca t ion o f constraints to
marke t ing o f d i f fe ren t crops and
suggestions fo r imp rovemen t
ix . Soi l imp rovemen t programs
x. Ca t t l e breeding and cat t le feeding
programs
x i . P lantat ion techn ique for forest
I t is impera t i ve tha t p roduc t i on per
un i t o f land, labor, and water must
increase dramat ica l ly i f the growing
demand for f ood is to be m e t by the
agr icu l tura l sector. O t h e r challenges
l ike food security, c rop d ivers i f icat ion,
envi ronmental sustainability, poverty
a l lev ia t ion, and agr icu l tu ra l diversif ica-
t i o n mus t also be addressed for
o p t i m a l agricultural development . Farm
mechanizat ion, commerc ia l iza t ion o f
agr icu l ture, and rura l in f ras t ructure
deve lopment need to be emphasized.
At t he same t i m e , all factors relat ing to
y ie ld gaps mus t be tack led seriously. T h e
col laborat ive w o r k o f nat ional inst i tu tes
mus t be developed and the technologies
they develop should reach and be appl ied
in the farmers ' f ie lds th rough research-
extens ion and research-extension-farmer
linkages. To achieve these essential goals,
new p roduc t i on technologies and other
measures mus t be developed. I t is the
obl igat ion o f t he N A R S to develop the
ma jo r i t y o f t he technologies requ i red to
modern ize the agr icul ture sector.
Deve lopmen t o f scient i f ic and
professional human capital is another
impor tan t de te rminan t fo r harnessing
benefi ts f r o m technological o p p o r t u n i -
t ies. There should be a clear pol icy
f ramework for imp lemen t i ng an H R D
program tha t especially addresses
lacunae in h igh- technology areas. In
order to realize the m a x i m u m benef i t
f r o m the manpower resource, there is
also t he need to create a proper w o r k i n g
env i ronment conducive for t he scientists
so tha t they can give the i r best to the
country. The incent ive and reward system
should be res t ruc tured in a way tha t
inspires creat iv i ty, p romotes excel lence
and sustains scientists' mora le .
Fur ther g r o w t h o f agr icul ture and rura l
economy as a who le w i l l depend largely
on pol icy reor ienta t ion e.g. agr icu l tura l
d ivers i f icat ion, careful ly selected i npu t
subsidies, ou tpu t pr ice suppor t , c red i t
supports, p roduc t i on o f h igh value
crops, processing and value add i t i on of
food crops, expor t o f c rop and noncrop
products such as vegetables, spices, and
shr imp.
Policies need to be s t reaml ined
to increase incentives for the pr ivate
producers, marketers, processors, and
dis t r ibutors so-that they respond qu ick ly
to domest ic as w e l l as in ternat iona l
marke t oppor tun i t ies .
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1 I n t r o d u c t i o n
Nepal is an agricul tural count ry w i t h
t w o - t h i r d o f its popu la t ion o f 24 m i l l i on
engaged in agr icul ture, p redominant ly
subsistence level of fa rming. Despi te
cont inuous ef for ts in agr icul tural research
and development , pover ty al leviat ion
and food securi ty have been the t w o
major challenges facing the country. At
present, 38% of the popula t ion lives
be low the pover ty l ine. The agr icul ture
sector is o f ten b lamed for no t meet ing the
challenges in the name of less available
technology and inef fect ive technology
del ivery system. However , the fact is
tha t the overall impact o f agr icul tural
research and development in the count ry
has been greatly af fected by the rugged
topography, poor in f rast ructure (road,
commun ica t ion , electr ic i ty, market ,
e tc . ) , small land hold ing size, l i m i t e d
arable land, l ow income, and high
c o m m o d i t y prices in hi l ls and mounta ins
compared w i t h terai and urban areas
(Fig 1).
As Nepal 's economy is largely
agrarian, agr icul ture- led g row th strategy
is the only op t ion for the count ry 's
broad-based economic development .
Th is has been we l l s t ipulated in the
Agr icu l tu re Perspective Plan (APP) and
the current Tenth Five Year Plan (2003-
2005) ( N P C , 2003a) , the lat ter focusing
on pover ty reduc t ion strategy program
(PRSP) ( N P C , 2003b) th rough economic
g row th , equ i ty and good governance. A t
the end of the Tenth Five Year Plan, i t
is envisaged to reduce the pover ty level
to 30% w i t h an economic g row th rate o f
6.2% or to 33% w i t h an economic g row th
rate o f 4.3%. The objectives of the Tenth
Five Year Plan are:
• Increased agricul tural p roduc t ion ,
p roduc t i v i t y and incomes for achieving
food security and reducing poverty.
• Sustainable agr icul tural p roduc t ion
th rough extension of adaptive
research, p ro tec t ion and use of
agr icul tural b iodivers i ty and w ide r
use of on- fa rm research.
• Promot ion of agro-based industr ies
and agro-business w i t h ef fect ive
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par t ic ipat ion of pr ivate and coopera-
t ive sectors.
2 Agr icul ture scenario
Agr icu l tu re is the mainstay of the
Nepalese people. I t presents the highest
potent ia l for g r o w t h and pover ty
al leviat ion, as the vast ma jo r i t y of people,
and especially of the poor, lives in rural
areas. Agr i cu l tu re accounts for 3 9 % of
the G D P and 6 6 % o f the emp loymen t .
Crops, ho r t i cu l tu re , l ivestock and
f i s h e r i e s share 4 1 % , 3 1 % , 26% and 2 %
in GDP, respectively. C r o p coverage is
domina ted by r ice (35%) , f o l l owed by
maize (20%) , wheat (16%) , cash crops
(10%) , legumes (7%) , m ino r crops
(7%) , and hor t i cu l tu ra l crops (5%) . Area
coverage by improved varieties of r ice is
74%, by maize 69%, and by wheat 9 1 % .
Product iv i ty of most of the crops is
far be low the i r y ie ld potent ia l . Despi te
the increasing t r end of r ice, maize, wheat
and potato yields (Table 1), the nat ional
average is be low 50% of the attainable
y ie ld . Two- th i rd of the agr icul ture is
under ra in fed condi t ions. Agr i cu l tu re
g r o w t h rate is 2.3%, w h i c h is sl ight ly
above the popu la t ion g r o w t h rate o f
2.24%.
The overal l nat ional p roduc t ion
and requ i rement of cereals is more
or less in balance ( + 8 0 , 0 2 2 m t ) . The
to ta l requ i rement is 4 ,463,027 m t .
However , the p roduc t ion of cereals in
d i f fe ren t geographic regions has led to
food def ic i t i n moun ta in ( -73,560 m t )
and hi l ls ( -330,908 m t ) , and surplus
in terai (484 ,490 m t ) (Table 2 ) . Th is
has caused severe f ood and nu t r i t i on
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Figure 1. Physiographic regions of Nepal. 
Source: Soil Science Division, NARC
insecur i ty for people in the remote hil ls
and mounta ins .
3 E m e r g i n g c h a l l e n g e s i n
a g r i c u l t u r a l r e s e a r c h
Agr i cu l tu ra l research in Nepa l has
changed over the last 15 years, having
become more comp lex and challenging.
A p a r t f r o m increasing food p roduc t ion by
nar rowing the y ie ld gap the present issue
for Nepa l is also to conserve valuable
natura l resources wh i l e sustaining
agr icul tural p roduc t ion . Convent iona l
th ink ing about agr icul tural research
as a publ ic good has changed and the
invo lvement of nongovernmenta l and
pr ivate sectors as partners in developing
and p romot ing technologies has become
today's demand. Some major strategic
challenges are:
• W i d e gaps in crop y ie lds, research
knowledge, i n fo rma t i on and l inkage
• Partnerships in technology develop-
men t and disseminat ion
• Socially responsible research agenda
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Table 1. Growth rate of major crops of Nepal, 1993-2003
(Figs. in kg ha
-1
)
Year Rice yield Maize yield Wheat yield Potato yield
1993/1994 2410 1663 1470 8352
1994/1995 2124 1688 1508 8593
1995/1996 2391 1681 1550 8475
1996/1997 2455 1659 1607 8998
1997/1998 2417 1711 1610 8356
1998/1999 2450 1678 1695 9244
1999/2000 2598 1765 1793 9644
2000/2001 2703 1800 1806 10182
2001/2002 2745 1829 1886 10902
2002/2003 2675 1877 2009 10925
Growth rate % 3.57 2.67 1.85 2.44
Source: MOAC 2003
Table 2. National requirement of cereals, 2001/2002.
Belts
Population
(millions)
Total edibles
(million mt)
Requirement
(million mt)
Balance
(million mt)
Mountain
Hills
Terai
Nepal
1.702
10.344
11.363
23.408
0.251
1.750
2.542
4.543
0.329
2.082
2.057
4.463
-0.735
-3.309
0.484
0.0800
Source: Marketing Development Directorate, Department of Agriculture
• Commerc ia l i za t i on of agr icu l ture
• Env i ronmenta l concerns
• Ins t i t u t i ona l rat ional izat ion
• D ivers i f i ca t ion of f und ing resources
• G loba l i za t ion ( W o r l d Trade Organiza-
t i o n ( W T O ) , T h e South Asia Free
Trade Ag reemen t ( S A F T A ) , etc)
4 Agr icu l tura l research
strategies
Nepal 's cu r ren t agr icu l tura l research and
deve lopmen t scenario has evolved over
t he past 50 years. In the past, agr icu l ture
research was l i m i t e d to sectoral and
subsectoral research. It lacked a coherent ,
hol is t ic and nat ional system approach
and the research remained main ly w i t h i n
the pub l i c doma in . I t was only in 1991
tha t t he G o v e r n m e n t o f Nepa l , realizing
the impor tance o f agr icu l tura l research
to t he nat ional economy, created the
Nepa l Ag r i cu l t u ra l Research Counc i l
( N A R C ) as an apex ins t i t u t i on for po l icy
coord ina t ion and imp lemen ta t i on o f
agr icu l tura l research and deve lopment
in the count ry .
N A R C has deve loped i ts 20-year
vis ion ( N A R C , 2001 N A R C V is ion
2 0 2 1 ) , w h i c h out l ines a broad strategy
for addressing the agr icu l tura l research
needs o f Nep a l . T h e vision provides
broad po l icy guidel ines and d i rec t ion
fo r i m p l e m e n t a t i o n o f t he program and
act iv i t ies o f t he agr icu l ture, l ivestock,
and natura l resource research in Nepa l
over the 20 year-per iod o f 2 0 0 2 - 2 0 2 1 .
It is a ro l l ing p lan, and so w i l l requi re
re f inement and mod i f i ca t ion to address
the changing needs o f t he agr icul tura l
research system in Nepa l as demanded
by the nat ional pol ic ies and pr ior i t ies .
The N A R C vision focuses on pover ty
reduc t ion th rough ef fect ive and ef f ic ient
u t i l i za t ion o f scient i f ic i n fo rma t i on in
agr icul ture and natura l resources. T h e
major agr icul tura l research pr ior i t ies as
envisaged by N A R C vis ion inc lude f ie ld
crops, ho r t i cu l tu re , l ivestock, f isher ies,
and re lated natura l resources issues, and
socioeconomic aspects of the fa rming
systems, pr ice analysis and marke t ing ,
on- fa rm wate r management , agroforestry,
gender, and above al l , po l icy research.
For the imp lemen ta t i on of i ts v is ion
N A R C has recent ly d ra f ted a strategic
plan ( N A R C 2004) tha t includes:
• Demand-d r i ven and appropr ia te
technology developed fo r p r i o r i t y
c l ient groups and fed i n to up take
networks .
• Demand-d r i ven agr icul tural pol icy,
t rade, marke t ing and socioeconomic
research conduc ted and fed in to
uptake ne tworks .
• Coord ina t ion and ne twork ing
enhanced to max im ize the impac t o f
agr icul tura l research.
• A b i l i t y o f N A R C to achieve its
objectives imp roved .
• Manda ted d i rec t services de l ivered
appropr iately.
N A R C is p r o m o t i n g adapt ive and
appl ied research programs that are need
based and demand dr iven . Pr io r i ty has
been given to research topics generated
f r o m vil lage level workshops par t i c ipa ted
by researchers, extension workers ,
deve lopment agencies, and farmers '
groups and suppor ted by Regional
Technical Work i ng Groups ( R T W G s ) .
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5 R e s e a r c h p r i o r i t i e s 6 R e s e a r c h n e e d s
Presently N A R C is al locating its research
resources in p r io r i t y themes and
commodi t ies ident i f ied by the long- term
Agr icu l tu ra l Perspective Plan (1997-
2016) o f H is Majesty 's Gove rnmen t o f
Nepa l and the N A R C Vis ion 2 0 2 1 . The
pr ior i t ies ident i f ied by the APP are:
• Ma jo r food crops: Rice, maize, wheat
and potato
• H i g h value crops and commodi t ies :
C i t rus , apple, off-season vegetables,
vegetable seed, ser icul ture and
apicu l ture
• Da i ry p roduc t ion : A n i m a l nu t r i t i on ,
high-value fodder crops
• Deve lopment of soil f e r t i l i t y and
shallow tube-we l l fa rming system
• H u m a n resources deve lopment
• Deve lopment of a strong outreach
research system
• Deve lopment of scientif ic research
in fo rmat ion system
• Deve lopment of close cooperat ion
w i t h other agencies o f agr icul ture
research
N A R C Vis ion 2021 and the new
N A R C Strategic Plan have ident i f ied the
fo l low ing major research areas in Nepa l :
• H y b r i d varieties and breeds
• H i g h value commodi t ies
• Postharvest storage, handl ing and
value add i t ion
• Comparat ive advantage technology
• Biotechnology
• Policy, socioeconomic and market
research
• Gender- re la ted research
There is a need fo r deve lopment
of location-specif ic demand dr iven
technologies employ ing system based
part ic ipatory approach for improv ing the
l ive l ihood of the rura l poor. N A R C has
ident i f ied research needs in the fo l low ing
commodi t ies and research themes:
Food crops: H igh-y ie ld ing disease-
and stress-tolerant varieties, inc lud ing
hybr ids; high qual i ty and nu t r i t i on - r i ch
varieties; p roduc t specific varieties;
l ow cost and resource conservation
technologies ( z e r o / m i n i m u m t i l lage).
Fruit crops: O rcha rd management,
postharvest handl ing, processing and
market ing, hyb r i d varieties.
Vegetables: H y b r i d varieties, off-season
produc t ion , integrated crop management,
processing and produc t diversi f icat ion.
Livestock: Da i ry research and p roduc t
diversi f icat ion; crossbreeding for meat,
m i l k and other products; l o w cost feed
technology and animal heal th.
Fisheries: Enhancement of p roduc t i v i t y
of pond aquacul ture; conservation and
ut i l i za t ion o f we t land/ghol ; genetic
improvemen t of aquaculture species for
sustaining p roduc t ion and product iv i ty ;
standardizat ion and development o f low
cost feed and f ish heal th .
Socioeconomic and policy research:
Ident i f ica t ion and analysis of comparat ive
advantage commodi t ies , research on
market ing and value addi t ion of high
value crops, technology adopt ion,
d i f fus ion and impact studies, research
pr ior i t i za t ion , and pol icy analysis.
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Biodiversity, genetic conservation
and utilization: D ivers i ty assessment,
ex si tu and in s i tu conservat ion, con-
servation cost-effective technologies, and
value add i t ion th rough breeding and
nonbreeding approach.
N a t u r a l resource management : Agro -
forestry, sustainable soil and water
management.
7 Gap analysis
The gaps in y ie ld , knowledge, i n fo rmat ion
and linkages and research are as fo l lows:
Yield gaps
General ly, p roduc t i v i t y ( farm- level
y ie ld) of most f ood crops and l ivestock is
l o w and falls be low 5 0 % of the attainable
potent ia l . The case is the same for p r io r i t y
crops l ike r ice, wheat , maize, and potato.
For example, the exper imenta l y ie ld o f
maize is 5 mt ha -1 and the nat ional average
is only 1.8 m t , wh i l e the attainable y ie ld
is 3.5 m t , w h i c h is t w o t imes more
than the average y ie ld . Similarly, the
exper imenta l y ie ld o f wheat is 4.8 mt
ha-1 and the nat ional average is only 1.8
m t , wh i l e the attainable y ie ld is 3.2 m t .
Figure 2a and b show the y ie ld gaps for
maize and wheat .
Knowledge, information, and
linkage gaps
Knowledge and in fo rmat ion gaps exist
at d i f fe ren t levels among scientif ic
communi t ies o f d i f fe ren t discipl ines,
be tween scientists and ex tens ion/
deve lopment agencies and be tween
scientists and farming communi t ies and
agro-entrepreneurs. Th is is ev ident by
the l i m i t e d focus of research themes
on the l ive l ihood of rural poor, and lack
of ef fect ive program level linkages and
par t ic ipatory research w i t h fa rming
communi t ies and pr ivate sectors.
Research gaps
At present, the research program has
given very l i t t l e a t ten t ion to the broad
natura l resources issues, technology
adopt ion and impact studies, gender
issues, market pr ice analysis, pol icy
research, water management, and
agroforestry, postharvest operat ions, and
value add i t ion research. There is a need
to shi f t the present focus of research
f r o m c o m m o d i t y and fa rming systems
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Figure 2a and b. Yield gap in maize and wheat. 
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( w h i c h focus on the components and
s t ruc ture o f t he on - fa rm act ivi t ies) t o
the enhancement o f the rura l l ive l ihood
of poor people in w h i c h technologies
deve loped and recommended need
to f i t i n t o the l ive l ihood strategies o f
the fa rming households. Th is shi f t is
also impera t ive to meet the count ry 's
pover ty al leviat ion goal as envisaged
by t he Tenth Five Year Nat iona l Plan.
Research and technology deve lopment
need to meet t he needs of small-scale,
marginal , and resource-poor farmers and
agroentrepreneurs w h o const i tu te the
ma jo r i t y o f the rura l c o m m u n i t y and face
the i r o w n specific set o f prob lems and
constraints in securing the i r household
food requ i rements and under tak ing
commerc ia l l y o r ien ted act ivi t ies. Th is is
especially pe r t i nen t to those belonging
to the depr i ved and m ino r i t y ethnic
groups. Technological deve lopment and
disseminat ion need to be sensitive to
the condi t ions o f rura l w o m e n whose
con t r i bu t i on is o f ten greater than tha t
o f m e n in the p roduc t i on , storage,
processing, and marke t ing of crops and
l ivestock products , and in the co l lec t ion,
u t i l i za t ion , and management o f natural
resources. U n d e r the new strategy,
agr icu l tura l research w i l l be focused in
such a way tha t gender concerns are
proper ly accounted for wh i l e conduct ing
research.
Steps needed to bridge the
gaps
• Adequa te inves tment in research and
deve lopment w i t h d ivers i f ied fund ing
sources
• Establ ishment of nat ional level
da ta / i n fo rma t i on knowledge bank
( technology data bank, w e b page etc)
• Mu l t id i sc ip l ina ry par t ic ipatory and
l ive l ihood-focused research approach
• Use of b iotechnological tools for
the speeding up o f technological
advances
• Integrated c rop /b reed management
• Col laborat ion among key stake-
holders for research pr io r i t i za t ion and
imp lemen ta t i on
• Upscal ing and del ivery of research-
generated and local ly developed
technologies
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1 In t roduc t ion
Today, t he global c o m m u n i t y faces
serious challenges. Spiral l ing popu la t ion
g r o w t h , degradat ion o f natura l resources,
wa te r shortage, hunger, and pover ty are
among the comp lex issues tha t challenge
the develop ing countr ies. In most o f
these countr ies, t he most ef f ic ient way
to solve these prob lems is to strengthen
the agr icu l ture sector. Sustainable
agr icu l tura l g r o w t h is essential fo r
improv ing the wel fare o f the vast
ma jo r i t y o f t he poor in t he developing
countr ies w h o depend on agr icul ture.
Even those w h o do no t l ive in rura l
areas depend heavi ly on increase in
agr icu l tura l p roduc t i v i t y t o l i f t t h e m out
o f poverty. Thus , b o t h urban and rura l
poor consumers depend heavily on the
ef f ic iency and p roduc t i v i t y o f farmers.
Farm p r o d u c t i v i t y and p roduc t i on costs
largely de te rm ine t he prices of basic
foodstu f fs , w h i c h account fo r 6 0 - 7 0 %
of to ta l consumpt ion expendi tures
by l ow- i ncome groups. Consequent ly,
signif icant reduc t ion in pover ty w i l l
hinge to a large ex ten t on the col lect ive
abi l i ty o f farmers, governments, and
agr icul tural specialists to s t imu la te and
sustain broad-based agr icul tura l g r o w t h .
Ove rwhe lm ing evidence f r o m
b o t h the developed and developing
w o r l d demonstrates tha t agr icu l tura l
science and technology deve lopment is
essential for agr icul tural g r o w t h . Publ ic
investment in research plays a v i ta l ro le
in th is con tex t .
T h e object ive o f th is paper is to s tudy
the research needs, i den t i f y the research
gaps and pr io r i t i ze agr icu l tura l research
act iv i t ies in I ran w i t h i n the broad
research themes specif ied by A P A A R I .
2 Agr icul ture in Iran
Agricultural GDP
Agr i cu l tu re is the second most
impor tan t economic sector o f I ran af ter
the pe t ro leum oi l sector. I t accounts
fo r mo re than 2 5 % o f t he G D P , 2 5 %
o f the emp loymen t , 3 3 % o f the nono i l
expor ts and about 9 0 % o f the raw
mater ia l for industry. M o r e than 4 0 %
of the popu la t ion is d i rec t l y engaged in
agr icul ture. There fo re any i m p r o v e m e n t
in agr icul tural p roduc t i v i t y w i l l d i rec t l y
af fect the i r l i ve l ihood.
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Climate Agroclimatic zones of Iran 
Iranian c l imate is characterized by
several d i f fe rent microc l imates. I ran is
a land of ex t reme temperatures, w i t h
dif ferences between the lowest and the
highest temperatures o f around 35°C
across seasons and in d i f fe ren t regions.
O n e o f t he basic features o f t h e
c l ima te in I ran is i ts e x t r e m e dryness in
summers . Even in cooler seasons ( fa l l ,
w i n t e r and t he beginn ing o f spr ing)
the re i s l i m i t e d ra in fa l l , pa r t i cu la r l y
in t he p la teau sect ion o f t he count ry .
T h e annual p rec i p i t a t i on ranges f r o m
above 1,400 mm in t he coasts o f t he
Caspian Sea to 25 mm in the southeast
o f D a s h t - e - L u t desert . T h e average
p rec i p i t a t i on o f t he coun t r y i s about
2 4 0 m m yr -1.
On the basis o f the three cr i ter ia o f mois-
tu re regime, w in te r t ype and summer
type, 28 agrocl imatic zones have
been d i f fe rent ia ted, of w h i c h only 6 
( A - C - W , A - C - V W , A - M - V W , SA-K-W,
SA-C-W, and S A - K - M ) occupy nearly
9 0 % of I ran (Fig 1 and Table 1).
Water
Water has always been a cr i t ica l
p rob lem in I ran. O f the 400 b i l l ion m 3
of ra infa l l , 75% falls on only 2 7 % of
the land, and evaporat ion is also very
high (70%). Of the to ta l ra infal l , 120
bi l l ion m3 per year is surface runo f f
or percolates as groundwater, and the
agricul ture sector uses 82 b i l l ion m3 of
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Figure 1. Agroclimatic zones of Iran 
the remainder (about 9 4 % of the to ta l
water consumpt ion o f the coun t ry ) .
Desp i te l i m i t e d water resources,
w h i c h are the main constraint to
agr icul tural deve lopment , the c l imat ic
diversity, soi l , and t ra ined manpower
give Iran a considerable potent ia l for
agr icul tural deve lopment .
The water used for i r r igat ion has
increased f r o m 49 b i l l ion m 3 in 1970
to 82 b i l l ion m 3 i n 2000 . Review o f
the water balance sheet of the count ry
reveals tha t even i f all the count ry 's
explo i table surface water is cont ro l led ,
the agr icul tural sector w i l l face a severe
shortage of water in the near fu tu re ,
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Table 1. Agroclimatic zones of Iran and their extent.
Symbol
Moisture
regime
Temperature
regime winter
Temperature
regime summer
%of
country
Approx. area
(km2)
HA-M-VW Hyper-arid Mild Very warm 2.5 41,647
HA-C-VW Hyper-arid Cool Very warm 0.2 3,687
A-M-VW Arid Mild Very warm 16.7 286,822
A-M-W Arid Mild Warm 0.6 9,705
A-C-VW Arid Cool Very warm 18.7 305,814
A-C-W Arid Cool Warm 26.2 429,257
A-C-M Arid Cool Mild 0.0 11
A-K-W Arid Cold Warm 2.3 36,485
A-K-M Arid Cold Mild 0.2 2,758
SA-M-VW Semi-arid Mild Very warm 0.3 5,380
SA-C-VW Semi-arid Cool Very warm 1.6 26,454
SA-C-W Semi-arid Cool Warm 7.3 117,526
SA-C-M Semi-arid Cool Mild 0.0 8
SA-K-W Semi-arid Cold Warm 17.2 271,593
SA-K-M Semi-arid Cold Mild 3.0 47,039
SH-C-VW Subhumid Cool Very warm 0.0 344
SH-C-W Subhumid Cool Warm 0.5 8,380
SH-K-W Subhumid Cold Warm 0.8 12,248
SH-K-M Subhumid Cold Mild 1.0 15,529
SH-K-C Subhumid Cold Cool 0.0 33
H-C-W Humid Cool Warm 0.3 4,682
H-K-W Humid Cold Warm 0.0 395
H-K-M Humid Cold Mild 0.0 419
H-K-C Humid Cold Cool 0.0 53
PH-C-W Per-humid Cool Warm 0.5 8,502
PH-K-W Per-humid Cold Warm 0.0 48
PH-K-M Per-humid Cold Mild 0.0 8
PH-K-C Per-humid Cold Cool 0.0 19
Source: E. De Pauw, A. Ghaffari, V. Ghasemi (2004). Agroclimatic Zones Map of Iran. Agricultural Research and Education
Organization, Iran
due to popu la t ion g r o w t h , expansion
of urban areas, and deve lopment o f the
indust ry and services sectors. However ,
the ef f ic iency of i r r igat ion is very l o w - i t
has been calculated to be about 34%. I t
is p lanned to increase this rate to 4 7 % by
the end o f the Four th Deve lopment Plan
( M a r c h 2010 ) .
Land
A b o u t 90 m i l l i o n ha (54%) o f t he 164.8
m i l l i o n ha that const i tu te the to ta l area
of I ran are covered by pastures. Nomads,
semi-nomads, and villagers use the
pastures to graze the i r l ivestock. Near ly
12.3 m i l l i o n ha (7.5%) is covered by for-
ests, of w h i c h 3.4 m i l l i on ha is under
natura l forests of d i rec t economic
impor tance . Accord ing to some esti-
mates, dur ing the last three decades the
forest area has decreased by more than 6 
m i l l i o n ha due to overexp lo i ta t ion , over-
grazing and conversion to arable lands.
T h e cur ren t area under agr icul tural
p roduc t i on is 18.8 m i l l i on ha (11.4%)
(Table 2) . Annual ly , 75% of farmlands
are cu l t i va ted (bo th i r r igated and
ra in fed) and 2 5 % is fal low. Studies have
shown tha t 32 m i l l i on ha of land areas
are fe r t i le and suitable fo r agr icul ture,
of w h i c h 10 m i l l i o n ha are classified as
suitable for i r r igat ion. D u r i n g 1980-95,
arable land and land under permanent
crops have increased due to the pressure
of popu la t ion and g r o w t h in demand .
However , due to expansion o f urban
areas and a spectacular increase in pr ice
of urban lands, the best agr icul tural lands
surrounding the cit ies have been pu t to
nonagr icul tural uses.
Crop production
The most impor tant part of the agriculture
sector (55% of the total value) is comprised
of crop and hort icul ture product ion,
excluding forage product ion. Dur ing the
last 25 years, the vo lume of agricultural
product ion (crops and orchards) has grown
by about 5.7% annually.
Food grains (wheat , barley, and r ice)
are the most impo r tan t crops tha t
are cu l t iva ted in about nine m i l l i o n
ha of land each year. T h e area under
ind iv idua l crops f luctuates f r o m year
to year, depending on ra infa l l and o ther
condi t ions. However , wheat alone
occupies be tween 6.5 m i l l i o n ha and 7 
m i l l i o n ha, f o l l owed by barley (about
t w o m i l l i on ha), and r ice (0.6 m i l l i on
ha). O t h e r crops g rown are legumes
(chickpea, len t i l and fababean) and o i l
seeds (brassicon and saf f lower) .
Table 2. Area under cultivation and production, 1977-2002.
Area
Year (million ha)
Production
(million ton)
Yield
(kg/ha)
Per capita production
(kg)
1977 9.3
1992 14.4
2002 14.5
18.7
51.4
71.3
2,010
3,569
4,920
530
900
1,080
Source: Ministry of Jihad-e-Agnculture. Agricultural Yearbooks
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Livestock production
Livestock cont r ibutes about 4 3 % to the
to ta l value o f t he agr icul ture sector. In
add i t i on t o supply ing meat , m i l k , m i l k
p roduc ts and manure , t h e l ivestock
sector provides w o o l for t he carpet
industry , w h i c h is an impo r tan t source
of fore ign exchange earnings.
T h e biggest role in l ivestock
p r o d u c t i o n is p layed by about t w o
m i l l i o n t ranshumant pastoral migra tory
t r i ba l people w h o move the i r herds and
flocks to the mounta ins in summer and
to t he plains in w in te r . Between one-
t h i r d and th ree- four ths o f t he sheep and
goats fa l l in th is category. Some of these
pastorals have set t led in t he plains, whe re
they g row cash crops. T h e government
is he lp ing nomads to sett le on farms
and is encouraging t h e m to g row more
feed and o ther agr icu l tura l p roducts
w i t h t h e object ive o f s lowing d o w n t h e
degradat ion o f rangelands.
By and large, t he pastures in I ran
are overgrazed and have been dep le ted
extensively. Acco rd ing to studies, 9.3%
of rangelands are classified as grade 1 
(good) , 37 .3% as grade 2 ( m e d i u m ) and
43 .3% as grade 3 (weak) . N o t only are
the rangelands being overgrazed, bu t
t he area under ranges is also gradual ly
decreasing. Large areas of ranges have
been p l o w e d , e i ther to prove or to gain
ownersh ip r ights. I f th is t r end cont inues,
the end resul t w i l l p robably be barren
lands, w h i c h w i l l lead to cr i t ica l soil
erosion prob lems. H i g h meat prices
and weaker contro ls on grazing have led
the nomads to increase the numbers o f
the i r sheep and goats. I t is es t imated
tha t grazing is th ree t imes the carry ing
capacit ies o f pastures.
Farm holdings
I ran has a h igh p ropo r t i on of smal l farmers.
A l t h o u g h there is no of f ic ia l classif ication
o f farmers in I ran, t he w ide l y accepted
cr i te r ion i s t h e f a r m size. W i t h regard to
fa l low and ra in fed lands, a large number
o f farms ( 7 8 % o f t h e to ta l o f 3 m i l l i on )
w i t h an area of less than 10 ha fa l l under
the category o f smal l farms, o f w h i c h
1 1 % are be low 1 ha. Farms under 10 ha
occupy about 3 7 % o f the crop land and
produce almost t h e same p ropo r t i on o f
the agr icul tura l ou tpu t . However , t hey
produce less than 10% of t he marke ted
agr icul tural p roducts . Smal l farmers are
operat ing pure ly at subsistence levels,
w i t h no surplus fo r sale. Farms over 10
ha prov ide about three-quar ters o f t he
marke ted suppl ies. Large farms (over
100 ha) are very f e w and make on ly a 
smal l con t r i bu t i on to the agr icu l tura l
o u t p u t o f t he country. T h e nat ional f a r m
size d i s t r i bu t ion for agr icul tura l land is
shown in Table 3.
T h e farms o f the ma jo r i t y o f
farmers are dispersed in 5-6 p lots. In
smal l farms, t he owner and h is /her
fami l y supply most o f t he labor force.
There fo re , w o m e n play an i m p o r t a n t
role in f ood and agr icul tura l p roduc t i on .
Women 's ro le d i f fers in d i f f e ren t social
and cu l tu ra l sett ings, c ropp ing pat terns
and f a rm sizes. In the no r the rn par t o f
the country, w o m e n play a major role
no t on ly in f a rm management bu t also
in meet ing the labor requ i rements . T h e
women 's par t i c ipa t ion in o ther parts o f
the coun t ry is no t as h igh as in t he n o r t h .
I t is es t imated tha t women ' s par t i c ipa t ion
in p lant ing is 2 7 % and in o ther act iv i t ies
as h igh as 37%. In l ivestock p roduc t i on ,
women 's share is 2 0 % in grazing, 4 5 % in
feeding, 8 7 % in m i l k i n g , and 4 7 % in o the r
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act iv i t ies. In dairy p roduc t i on , women 's
share is as h igh as 86%. A lso, w o m e n
produce handicraf ts and weave carpets
in the i r f ree t i m e . These percentages
have no t changed m u c h dur ing the past
20 years.
3 Agr icu l tura l research fo r
d e v e l o p m e n t
Agr i cu l t u ra l research in I ran dates back
t o m o r e than 5 0 years. A t tha t t i m e ,
some pioneer research inst i tu tes were
establ ished: Razi Vaccine and Serum
Research Ins t i t u te ( 1924 ) , A n i m a l
Science Research Ins t i t u te (1933) , Plant
Pests and Diseases Research Ins t i tu te
( 1 9 4 3 ) , and Seed and Plant I m p r o v e m e n t
Ins t i t u te (1959 ) . These inst i tu tes a imed
to enhance t he agr icul tura l p roduc t i on
by combat ing an imal and plant pests
and diseases, to mi t iga te the cycl ical
droughts , and to improve the p roduc t i v i t y
o f agr icu l ture. Later on , o ther inst i tu tes
such as t he Soi l and Water Research
Ins t i tu te were establ ished. In add i t ion
to these Inst i tu tes, the agr icu l tura l
colleges conducted research projects on
agr icul ture. However , the largest apex
body fo r agr icul tural research in I ran is
t he Agr icu l tu ra l Research and Educat ion
Organizat ion ( A R E O ) , w h i c h has a 
we l l -d i s t r i bu ted n e t w o r k o f 23 research
inst i tu tes, 60 prov inc ia l research centers
and 300 research stations tha t cover al l
A E Z s o f t he country.
A R E O has con t r i bu ted great ly to the
sustainable deve lopment o f agr icu l ture
sector of the count ry by releasing large
numbers o f imp roved crop variet ies;
decreasing the appl icat ion of pest ic ides;
and in t roduc ing new soil management ,
crop, and animal n u t r i t i o n methods to
farmers and herders. S ix ty new cul t ivars
of various crops we re released du r ing the
per iod 1996-2000 (before the merger
o f the M in i s t r y o f Ag r i cu l t u re and the
M in i s t r y o f Rural Deve lopmen t ) . A b o u t
790,000 tons of breeder seeds and
cer t i f ied seeds of basic crops (such as
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Table 3. Size distribution of irrigated and rainfed farms.
Average Total area
size (ha) (ha)
Percent of
total area
Percent area
Average size
(ha)irrigated rainfed
Under 1 196 1.6 3.1 0.3 0.4
1-2 423 3.4 5.7 1.4 1.1
2-5 1630 13.5 17.4 9.3 2.4
5-10 2371 18.5 20.4 17.6 4.8
10-25 4467 35.5 29.1 40.7 9.8
25-50 1585 12.6 10 14.7 21.2
50-100 961 7.5 6.2 8.8 41.8
Over 100 947 7.5 8.0 7.1 118.5
Total 2580 100 100 100 4.9
Source: Statistical Center of Iran, Crop Sample Survey 1992, Tehran, 1993.
whea t and r ice) we re p roduced and made
available to the farmers. A R E O staf f also
inspected about 740 ,000 ha of pr ivate
seed p roduc ing uni ts in th is per iod .
T h e agr icu l tura l research pol icies in
I ran du r ing the last four decades w e n t
t h rough 3 major stages.
The 1
st
 Stage: 1961-1978
T h e f i rs t stage began in the m i d -
1960s w i t h a signif icant land r e fo rm
tha t abol ished the o ld feudal system.
Th is invo lved the creat ion o f 70 large
agr icu l tura l p roduc t i on uni ts w i t h land
holdings o f m o r e than 500 ha each,
and 2 5 0 semi-large uni ts w i t h farms
be tween 300 and 500 ha each. These
uni ts i nc luded agribusinesses, fa rm
corporat ions, p roduc t i on cooperatives
and large commerc ia l farms tha t used
the most m o d e r n methods o f fa rming
to enhance produc t i v i t y . These were t he
pioneers o f t he green revo lu t ion in I ran.
The re we re also 645 ,000 farmers w i t h
med ium-s i zed land holdings o f 10 to 300
ha. These farms were semi-mechanized
and used t ractors and harvesters for
whea t and barley. T h e t h i r d group
inc luded the 2.2 m i l l i o n farmers w i t h
smal l farms ranging in size f r o m 0.5 to
10 ha; these we re no t easily mechanized
because of the i r smal l size and the
shortage o f f inanc ia l resources. A t th is
stage t he research inst i tu tes focused
almost al l t he i r act iv i t ies on the needs of
t he large farms.
The 2
nd
 Stage: 1979-1989
T h e second stage was the post - revo lu t ion
and post I ran- I raq war pe r iod . D u e
to these t w o i m p o r t a n t events and
f luctuat ing pol ic ies, t he agr icul tural
p roduc t i v i t y remained stagnant. T h e
in f ras t ruc ture investments for the
agr icul ture sector we re neglected. Bu t
the research on the p roduc t i on o f h igh-
y ie ld ing variet ies, weed/pes t con t ro l ,
and o p t i m u m fer t i l i zer appl icat ion
cont inued using classical methods of
research. D u r i n g th is stage, t he concepts
of be t te r env i ronment and sustainabi l i ty
o f agr icul ture were almost fo rgo t ten ,
and all e f for ts were concent ra ted on
increasing the p roduc t ion o f staple food
crops. T h e ma in concern was to p rov ide
subsidized food for the increasing urban
popu la t ion .
The 3
rd
 Stage: 1989 to date
By the commencemen t of the First Five-
Year Deve lopmen t Plan in 1989, t he
renaissance of the agr icu l ture began.
M o r e funds were al located to research,
t ra in ing, and extension. N e w H Y V s for
f ie ld crops, and in par t icu lar for wheat
and r ice, were released f r o m research
inst i tu tes; new vaccines and serums fo r
animals were p roduced on a massive
scale. Research projects were conduc ted
for p lant and animal imp rovemen t , be t te r
fa rming practices, pests and disease
diagnosis and con t ro l , and soil and wa te r
improvemen t . D u r i n g the Second Five-
Year Deve lopment Plan tha t ended on
M a r c h 2000 , m u c h a t ten t ion was pa id
to res t ruc tur ing o f the organizat ion,
capacity bu i ld ing , and renovat ion o f
the agr icul tural research and extension
body, there were many scient i f ic
achievements w h i c h he lped to increase
agr icul tural p roduc t i on . T h e resul t was
a g r o w t h in p roduc t i v i t y of f ie ld crops
and orchards dur ing th is per iod . But
78
t he d ry fa rming (wheat , barley, pulses)
d i d no t show any signif icant increase in
produc t i v i t y , because research ef for ts
were concent ra ted on i r r igated farming
t i l l 1992 and t he available technology
cou ld no t address the need in increasing
the p roduc t i v i t y o f d ry land fa rming.
4 Emerging challenges in
agricultural research
Desp i te the improvements in the last
t w o decades, Iran's agr icul ture system
has not ye t achieved fu l l ef f ic iency and
stabi l izat ion. T h e reasons for th is are
many:
• Poverty is widespread in rura l areas,
especial ly in d ry fa rming areas.
T h e research f ind ings and the new
technologies are rarely adopted by
farmers , because of the i r unawareness
of these technologies, lack of f inanc ia l
resources, and the unsui tab i l i ty o f t he
technologies fo r the small farmers.
• T h e huge migra t ion of rura l y o u t h
to urban areas and the aging of rura l
popu la t ion have caused the villages in
d ry areas to become ghost villages.
• T h e transfer of capi ta l f r o m agr icul ture
sector to o ther sectors is s t i l l under
way.
• Na tu ra l resources have become
vulnerable to shocks and stresses,
af fect ing the l ive l ihood o f poor
farmers in d ry areas. Deser t i f ica t ion
and deforestat ion are st i l l t he main
issues of concern.
• Ecological in tegr i ty and biological
d ivers i ty has reduced; especially in the
d ry areas, leading to the d o w n w a r d
spiral re lat ionship be tween pover ty
and natura l resources.
• Desp i te shortage of water, t he wa te r
p roduc t i v i t y is too low. T h e water use
eff ic iency is less than 35%.
• D u e to overexp lo i ta t ion of g round-
wate r and improper i r r igat ion t he
salinity p rob lem has become more
and more cr i t ica l .
• The foods tu f f storage, processing,
and d is t r ibu t ion systems are st i l l
e lementary, resul t ing in high prices for
consumers, l ow income for farmers,
and high rate o f wastage of p roduce.
5 Research needs
The National Document of Agricultural 
Research and Training (hencefor th
refer red to as the D o c u m e n t ) prepared by
A R E O is considered the base documen t
of the Four th Five-Year Deve lopmen t
Plan for Agr icu l tu ra l Research ( M a r c h
2005 -March 2010) . I t has been comp i l ed
and presented to the M in i s t r y o f J ihad
Agr icu l tu re . T h e D o c u m e n t w i l l t hen
be presented to the Management and
Planning Organizat ion and then to the
Parl iament for final approval . This is a very
impor tan t document as i t covers more
than 9 0 % of the agr icul tural research
in I ran. There fore i t is w o r t h w h i l e
to men t i on the ma in sections o f the
D o c u m e n t here.
Objectives
T h e objectives set by the D o c u m e n t
are: the achievement of food security,
env i ronmenta l sustainabil i ty, relat ive
self-suff iciency in main foodstuf fs ,
higher level o f income for farmers,
and a balanced deve lopment be tween
agricul ture and other sectors of the
Iranian economy.
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Increased mechanizat ion and
extensive use o f mode rn technology w i l l
be p r o m o t e d to suppor t and dr ive the
desired changes in f a r m and agr icul tural
p roduc t i on systems.
6 Agr icul tura l research
strategies
T h e long- te rm g r o w t h and deve lopment
object ives fo r the creat ion of a modern
and compet i t i ve agr icul ture sector w i l l
be achieved th rough the imp lemen ta t i on
of t he fo l l ow ing strategies:
• Increasing the food secur i ty indices,
by giv ing p r i o r i t y to l ivestock and
fisheries.
• Increasing the p roduc t i on of
agr icu l tura l p roducts especially t he
strategic products (wheat , barley,
r ice, o i l seeds, sugar-beet).
• D r y fa rming . T h e impor tance o f
non i r r iga ted p roduc t i on and ra in fed
fa rming , w h i c h cover more than 4 0 %
of the cu l t i va ted area o f the country,
have opened n e w horizons fo r research
in d ry fa rming and ar id areas. Since
mos t o f t he research ef for ts in t he
past have concent ra ted on the areas
w i t h p r i m e lands having i r r igat ion
faci l i t ies, t he noni r r igated areas have
benef i ted l i t t l e f r o m research in
op t im iz ing t he i r p roduc t i on potent ia l .
Fortunately, research in th is d i rec t ion
has already begun in research/
extens ion farms in col laborat ion
w i t h in ternat iona l research centers.
N e w variet ies have been released
and are being adop ted by farmers. In
t he D o c u m e n t , enhancement o f d r y
fa rm ing and deve lopment o f c rop
variet ies compat ib le w i t h unfavorable
condi t ions of marginal lands are
emphasized.
• Develop ing new technologies
(biotechnology, nanotechnology and
genetic engineering) in p roduc t i on
and processing of agr icu l tura l ,
hor t i cu l tu ra l , l ivestock, and aquatic
products as w e l l as medic ina l plants.
• Improv ing the nu t r i t i ona l qual i ty of
food , inc lud ing b io fo r t i f i ed crops.
• Increasing water product iv i ty . T h e
agr icul ture sector is facing the
increasing l im i ta t ions of available
water resources due to an increase in
compet ing demands for wa te r (urban
and indust r ia l ) .
• Deve lopment , u t i l i za t ion, and con-
servation of p lant genetic resources
and genetic diversity.
• St rengthening the role of t he pr ivate
sector. Consider ing the fact tha t 9 0 %
of the agr icul tural p roduc t i on results
f r o m pr ivate sector act iv i ty, p romo t i ng
the investment of th is sector is
essential fo r t he deve lopment o f
agr icul ture. There fo re , improv ing the
rate of capital re tu rn and enhancing the
compet i t iveness of t he pr ivate sector
th rough the appl icat ion o f knowledge
is essential and is regarded as one of
the most impo r tan t incentives for
increasing product iv i ty . P romot ing
the deve lopment o f pr ivate extension
and t ra in ing services as w e l l as due
at ten t ion to women's educat ional
needs are among the pr ior i t ies of t he
D o c u m e n t .
• Deve lop ing new methods fo r increas-
ing the p roduc t i v i t y o f agr icul tura l
inputs and p roduc t i on factors in a 
sustainable way, w i t h o u t degrading soil
and water resources. W o r k i n g on soil
p lant re lat ionship w i t h the object ive
to achieve balanced p lant n u t r i t i o n
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and to ma in ta in soi l product iv i ty ,
decrease pest ic ide use, and conserve
genetic resources o f t he count ry
cont inue to receive h igh pr ior i ty .
• Deve lop ing intensive cropping
(greenhouse p roduc t ion ) .
• Enhancing the p roduc t i v i t y and
decreasing the losses of agr icul tural
produce. A sustained g row th of
agr icul ture in coord inat ion w i t h other
economic sectors w i l l ensure food
suff ic iency inc lud ing proper storage,
va lue-addi t ion, and food processing.
Ef f ic ient waste management inc lud ing
recycl ing the wastes to produce useful
products such as enzymes and feed
has become a p r io r i t y in the fu tu re
R & D .
• Imp rov ing t he expor tab le products .
• Increasing resistance of ho r t i cu l tu ra l
crops to abiot ic and c l imat ic stress
w i t h p r i o r i t y to co ld stress.
• Deve lop ing technologies for con t ro l
of major p lant and l ivestock diseases,
pests, pathogens, weeds, and ha rmfu l
animals.
• Enhancement of appl ied and
deve lopment research activi t ies in
forests, rangelands, and watershed
management.
I t is p lanned to reach the above-
m e n t i o n e d object ives by imp lemen ta t i on
of 41 ,000 research act ivi t ies th rough 10
Master Plans.
Main research activities
• H o r t i c u l t u r a l research
• Poul t ry and l ivestock research
• Aquat ics and fisheries research
• Forests, rangelands, and watershed
management research
• Biotechnology, nanotechnology, and
genetic engineering research
• Research on p roduc t i v i t y and
agricul tural waste management of
basic products
• Research on qual i ty of agr icul tural
products
• Combat ing l ivestock and aquatic
diseases, and diseases c o m m o n
between animals and human beings
• Protect ion, co l lec t ion, assessment,
revival, and deve lopment o f
agr icul tural , ho r t i cu l tu ra l , rangeland,
l ivestock, poul t ry, and aquatic genetic
resources
• In fo rma t ion and commun ica t i on
technology
• Deve lopment of agr icul tural and
natural resources research parks
Water challenge: Karkheh River
basin challenge program project
A new approach to agr icul tural research
is being appl ied in t he wes tern par t o f
Iran to address the wate r challenge and
rura l pover ty in t he area. These projects
are among the 16 projects that have been
approved by the C G I A R in the Water for
Food Chal lenge Program. T h e projects are
to be imp lemen ted by the In ternat iona l
Center for Agr icu l tu ra l Research in the
D r y Areas ( I C A R D A ) in Karkheh River
Basin in col laborat ion w i t h A R E O (as
main par tner) and other in ternat ional and
nat ional agr icul tural ins t i tu t ions. One o f
these projects is designed for improv ing
on fa rm agr icul tural water p roduct iv i ty ,
wh i l e the other is for st rengthening the
l ive l ihood resi l ience in upper catchments
of d ry areas.
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7 G a p analysis
Desp i te the a t tempts made by the
concerned author i t ies o f the agr icul tural
research sector to comp i le a w ide -
ranging program for the deve lopment o f
agr icu l tura l research in the D o c u m e n t ,
there are s t i l l a m u l t i t u d e of issues tha t
are e i ther no t men t ioned or emphasized
in the D o c u m e n t :
• Set t ing pr ior i t ies for agr icul tural
research and rura l deve lopment
issues
• Research on socioeconomic issues
• Research on gender issues and
women ' s par t ic ipat ion in agr icul tural
pract ices
• In tegra ted fa rming system approach
• M a r k e t i n g and postharvest tech-
nology
• In tegra ted soil and wate r manage-
m e n t
• In tegra ted crop- l ivestock farming
system
• Agroforest ry , especially in the d ry
areas
• O p t i m i z a t i o n of resource u t i l i za t ion
and exp lo i ta t ion
• In tegra ted natura l resources
management ( I N R M )
Bridging the gap
T h e fo l l ow ing act ivi t ies should be
p e r f o r m e d in order to br idge the
men t i oned gaps:
• St rengthening research systems
Rest ructur ing the agr icul tural
research system
Higher research investment
H u m a n resources deve lopment :
enhancing t he capacities o f
planners and researchers by
t ra in ing
App l y i ng logical methods for
research p r i o r i t y set t ing based on
a b o t t o m - u p approach
Mul t id i sc ip l i na ry research and
adopt ion of hol ist ic approach in
agr icul tural research planning
Strengthening the l ink be tween
research, extension, and end users
(farmers and consumers)
Part ic ipat ion of stakeholders in
planning, imp lemen ta t i on , and
mon i to r ing of research act ivi t ies
Strengthening the mon i to r i ng
and evaluat ion mechanisms by
establishing a data co l lect ing
system to be used in M & E
activit ies
Establishing a fo l l ow up and
impact assessment system
Changing the mode o f system
f r o m research or ien ted to demand
or ien ted
• Upscal ing and outscal ing of research
findings
• Enhancement of research on socio-
economic and gender issues
• Sett ing t heme pr ior i t ies for each of
the iden t i f ied agroecosystems.
8 Impl icat ion on
agricul tural research
priorit ies
Systematic p r io r i t i za t ion o f t he
activi t ies to br idge the gaps is of p r i m e
impor tance and should be done as soon
as the ident i f ica t ion of gaps has been
comp le ted . Some of the gaps may
need a mu l t id isc ip l inary approach to
be br idged and some of t h e m are ou t o f
the domain o f agr icul tural research. A l l
t he re lated ins t i tu t ions should take the
responsibi l i ty of the i r re lated issues and
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at the same t ime keep thei r activit ies in
concordance w i t h other stakeholders.
In all the phases, an independent group
should apply an eff ic ient system of
mon i to r ing and assessment.
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The last four decades have wi tnessed
impressive gains in food p roduc t ion ,
food security and reduc t ion in rural
pover ty in developing countr ies thanks
largely to the use of modern technology,
deve lopment of h igh-y ie ld ing varieties,
and intensive use of i r r igat ion and
fert i l izers. However , there has been a 
skewed d is t r ibu t ion of such gains. L o w
product iv i ty , water scarcity, degradation
of natural resources, widespread
poverty, global izat ion, and W T O issues
are threatening to fu r ther marginalize
agricul ture and l ivel ihoods of poor
people. Since agr icul ture is the dominant
economic act iv i ty in these countr ies,
enhancing product iv i ty , prof i tabi l i ty ,
and emp loymen t in agricul ture is v i ta l
for improv ing the wel l -being o f the
poor. In th is contex t , enhancing publ ic
investments in agr icul tural research and
technology deve lopment assumes cr i t ical
significance.
G iven the l im i t ed resources available
for publ ic research investments;
compet ing demands inc lud ing research
investment demand; and the need for
greater, w ide r and quicker impacts;
research pr ior i t i za t ion is essential for
op t ima l deve lopment o f agr icul ture. The
Asia-Pacific Associat ion of Agr icu l tu ra l
Research Inst i tu t ions, after developing
broader research pr ior i t ies for member
countr ies in the Asia-Pacific region, fe l t
the need for a cr i t ical gap analysis for
a clear and comprehensive assessment
of research needs tha t require p r io r i t y
a t tent ion. In earlier studies, A P A A R I
had l is ted certain broad research themes
that should be pr io r i t i zed in all the
developing countr ies (See Mru thyun jaya
et al. , th is vo lume) However , since
the need was fe l t to fu r ther ident i fy
local pr ior i t ies w i t h i n the f ramework
of these broad pr ior i t ies, A P A A R I , in
col laborat ion w i t h I C R I S A T and N C A P
of I C A R organized an internat ional
workshop on "Research need assessment
and pr ior i t iza t ion of agr icul tural research
for development in South and West
Asia" , on 7-8 Oc tober 2004 at ICRISAT,
Patancheru. The pr imary object ive o f
the workshop was to ident i fy research
pr ior i t ies at the micro- level based on gap
analysis by nat ional programs in South
and West Asia. The specific objectives
of the workshop were (a) to develop
a set of recommendat ions on research
pr ior i t ies based on gap analysis for South
and West Asia and inf luence the global
research agenda; and (b) undertake a 
synthesis of the regional research needs
and pr ior i t ies for South and West Asia.
The workshop was s t ruc tured in to f ive
sessions: an inaugural session, three
technical sessions and a concluding
session (see A n n e x u r e - I V ) . There were
40 part ic ipants inc luding count ry re-
presentatives of South and West Asian
N A R S (India, Sri Lanka, Bangladesh,
Nepa l , and I ran) , C G I A R inst i tutes,
donors, N G O s , farmer associations,
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agr icul tura l universi t ies, and the pr ivate
sector. T h e l ist of part ic ipants is given in
Annexu re -V
In the inaugural session, the D i rec to r
Genera l o f ICRISAT, D r W i l l i a m Dar,
ex tended a w a r m we lcome to the
part ic ipants and featured th is workshop
as par t of A P A A R I , ICRISAT, and ICAR's
ongoing col laborat ive e f fo r t to establish a 
demand-dr iven research agenda based on
a par t ic ipatory approach. Dr RS Paroda
presented a deta i led background of the
research pr ior i t ies in i t ia t ive, h ighl ight ing
the object ives, funct ions, strategies and
act ion plan o f A P A A R I , and featured
the major issues for considerat ion tha t
inc lude gap analysis, impl icat ions of the
exist ing ne twork , deve lopment o f new
proposals and partnerships, and fund ing
strategy. Dr Cyn th ia Bant i lan, leader
of G loba l t heme on SAT Futures and
Deve lopmen t Pathways o f ICRISAT,
h igh l ighted the objectives o f the
workshop . Representatives of five South
and West Asian countr ies presented
count ry papers on research needs and
pr ior i t ies.
S o c i o e c o n o m i c p r o f i l e s
The South and West Asian countr ies have
similar sociopol i t ical inst i tu t ions and
economic, agr icul tural , and governance
systems al though they d i f fe r considerably
in te rms of size of popu la t ion , geo-
graphical area, and economy (see Table
1). A l l these countr ies are classified as
low- income countr ies. Though these
countr ies have improved the i r economic
per formance in the 1990s, they suffer
f r o m other problems such as unchecked
g row th in popu la t ion; a large percentage
of the populat ion be low the pover ty
l ine, par t icu lar ly in rura l areas; and
malnour ishment (part icular ly among
w o m e n and ch i ldren) (Mru thyun jaya
et. al. 2003) . Despi te all these odds,
these countr ies have made t remendous
Table 1. Basic socioeconomic indicators for South and West Asian countries, 2003.
Indicator Bangladesh India Iran Nepal Sri Lanka
GDP, current (billion US$) 51.90 599 137 5.80 18.50
GDP growth (annual %) 5.33 8 5.90 2.98 5.50
Agriculture, value added (% of GDP) 21.73 22.68 10.80 40.14 19.72
Export of goods and services 14.22 14.86 25.06 14.38 34.96
(% of GDP)
Trade in goods (% of GDP) 29.45 20.78 43.08 35.81 65.21
Population, total (millions) 138 1060 66.40 24.70 19.20
Population growth (annual %) 1.74 1.49 1.29 2.19 1.18
Literacy rate, adult female 31.40 70.40 26.38 89.62
(% of females ages >= 15)
Literacy rate, adult total 41.09 44.01 92.08
(% of people ages >=15)
Source: World Bank 2003
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progress in te rms of achieving self-
suff ic iency in food grain p roduc t ion and,
increased m i l k p roduc t ion . C r o p yields
and p roduc t i v i t y o f agr icul tural workers
are s t i l l l o w in the region, i r r igated area
is l i m i t e d , and per capita avai labi l i ty of
land is steadi ly decl in ing. Fur thermore ,
decl in ing fa rm size, creat ion of l i m i t e d or
no addi t iona l emp loymen t oppor tun i t ies
in agr icu l ture, natural resource
degradat ion, and management o f new
challenges f r o m the global developments
in t rade are all tak ing the i r t o l l in
these countr ies. Hea l t h issues are also
af fect ing the o f ten uneducated and poor
agr icul tural labor segment. Ins t i tu t iona l
and po l icy responses to address these
issues have also been ei ther inadequate or
no t ef fect ive enough. Research intensi ty
is very l o w in these countr ies (except
India) w i t h a spending of less than 0.3%
of A g G D P on agr icul tural research and
educat ion (Mru thyun jaya et al. 2003) .
H i g h popu la t ion g r o w t h , degradat ion
of natura l resources, shortage of water,
hunger and pover ty are among the
most comp lex issues tha t challenge
these countr ies. Agr i cu l tu re , being
the ma in source of income in all these
countr ies, mus t address such cr i t ica l
concerns as f ood and nu t r i t i ona l security,
e m p l o y m e n t and income generat ion, and
al leviat ion of poverty. T h e al l ied sectors
of ho r t i cu l t u re , animal husbandry, dairy
and f isher ies mus t also be p r o m o t e d and
tapped in order to improve the overal l
economic condi t ions and heal th and
n u t r i t i o n o f the rura l masses. In most o f
these countr ies, the most ef f ic ient way
to solve these prob lems is to strengthen
the agr icu l ture sector and ensure its
sustainable g r o w t h and thus improve the
wel l -be ing o f the poor, bo th in rura l and
urban areas.
In this scenario, stepping up publ ic
investments in agr icul tural research and
technology deve lopment is of c r i t ica l
significance. In India, use of m o d e r n
technology, H Y V s , and intensive use of
i r r igat ion and fert i l izers led to impressive
gains in f ood p roduc t ion , f ood secur i ty
and reduc t ion in rura l poverty. In Nepa l ,
despite cont inuous ef for ts in agr icul tural
research and deve lopment , pover ty
al leviat ion and food securi ty have been
the t w o major challenges facing the
country. Agr i cu l tu re is b lamed for no t
meet ing the challenges in the name of
less available technology and inef fect ive
technology del ivery system. But the
overal l impac t of agr icul tural research
and deve lopment in the coun t ry
has been greatly a f fec ted by rugged
topography, poor in f ras t ruc ture ( road,
commun ica t ion , electr ic i ty, market etc.)
smaller land ho ld ing size, l i m i t e d arable
land, l o w income and high prices in hi l ls
and mounta ins compared w i t h tera i and
urban areas.
In Bangladesh, t he g r o w t h potent ia ls o f
major crops and agr icul tural commod i t i es
are t w o to three t imes more than the
present levels of p roduc t i on . There fo re ,
developed and sustained agr icul ture
w o u l d go a long way t o w a r d p rov id ing
increased p roduc t ion , help ing to reduce
food def ic i t and shortage o f indust r ia l raw
materials, and prov id ing e m p l o y m e n t
oppor tun i t y w i t h reasonable income.
T h e consequent increase in p roduc t i v i t y
and income, along w i t h self-rel iance in
food , cou ld resul t in a more desirable
socioeconomic and ins t i tu t iona l f rame-
w o r k as part of the development process.
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In Sri Lanka, agricul tural p roduc t ion
has been decl in ing over the years and the
food impor ts are going up. The t rad i t ional
crops of r ice and rubber are losing areas
wh i le an upward t rend is no ted in case of
coconut, f lo r icu l ture, tea, and spices.
C o u n t r y p a p e r s
The coun t ry paper o f Ind ia , en t i t led
"Research need assessment and
pr ior i t izat ion of agricultural research
for development : Ind ia" , prov ided a 
comprehensive mode l f ramework for the
other country papers. The presentat ion
ment ioned that India achieved an
impressive agricul tural g row th in the
post independence per iod bu t there were
increasing concerns about the skewed
regional and economic class d is t r ibu t ion of
benefits and the long- term sustainabil i ty
of agr icul ture. To improve the relevance
of research, research pr ior i t ies have to
be set bo th at the macro level as we l l as
at the m ic ro level, w i t h a mechanism to
br ing out convergence between the t w o .
The disturb ing trends on the
agricul tural f ron t such as decelerating
publ ic investments and declines in g row th
rates of p roduc t ion and product iv i ty ,
along w i t h the increasing problems of
growing water scarcity, land degradation,
lack of service and support systems were
stressed. Am ids t all these challenges, the
research system has to cater to locat ion-
specific problems and needs. The
Innovations in Technology Disseminat ion
( I T D ) component o f the N A T P fo l l owed
the b o t t o m - u p approach to prepare the
SREP for 28 distr icts d rawn f r o m seven
states of the country. These distr icts
covered four major p roduc t ion systems
in the count ry w i t h the except ion only o f
the ar id agroecosystem. In each d is t r ic t ,
separate pr ior i t izat ion of research and
extension problems was a t tempted for
each of the AES (2 to 6 per d is t r ic t ) .
W h e n the research needs were ident i f ied
and compared w i t h the research por t fo l io
of about 850 projects funded under
NATP, considerable gaps were not iced
between t h e m . Ma jor research gaps
existed in the theme areas of genetic
improvement and N R M ( including
I P M and I P N M ) . The ident i f ied gaps,
i f classified alternatively, most ly fal l
under the themes of sustainable seeds
and technology systems, l ivestock, and
commercia l izat ion and diversif icat ion
of p roduc t ion systems in that order.
As regards d i f fe rent ecologies, research
gaps are highest in h i l l and mounta in and
irr igated agroecology fo l l owed by coastal
and rainfed agroecologies. Under each
of these categories, the specific research
gaps that have been ident i f ied need to
be pr ior i t i zed and assigned to research
and extension inst i tu t ions located in the
regions to be appropriately addressed.
The count ry paper o f Sr i Lanka
highl ighted the drastic changes going on
in Sri Lankan agricul ture. Agr icu l tu ra l
p roduc t ion is decl in ing, food impor ts are
going up , the t rad i t ional crops of r ice and
rubber are losing areas, and an upward
t rend is no ted in coconut, f lor icul ture,
tea and spices. Uncer ta in ty of fund ing,
lack of pr ior i ty -set t ing mechanisms and
ineff ic ient management of available
resources plague the research system
in Sri Lanka. There are problems of
coordinat ion as six ministr ies deal
w i t h agricul tural research. Priori t ies of
research are set based on five cr i ter ia
w i t h 30% weight given to income and
emp loyment generat ion. The fo rmal
pr io r i t y sett ing methodology was
complemented by discussions w i t h the
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agricul tural depar tment to arrive at the
Nat iona l Agr icu l tu ra l Research Prior i t ies
for the per iod 2004 to 2006. A process
has been in i t ia ted to develop a strategic
research plan and a human resource
development plan to consolidate the
N A R S on a long- term basis. The pr ior i t ies
ident i f ied have been l is ted in the paper,
and are as var ied as p lant breeding/
genetic improvemen t o f commerc ia l ly
impor tan t crops and underu t i l i zed crops,
hyb r i d seed development , biotechnology,
conservation and ut i l i za t ion of genetic
resources.
The coun t ry paper o f Bangladesh
high l ighted the good progress made
in agr icul ture by Bangladesh after
independence, bu t also brought ou t
the fact that there is a supply gap of 6 
m i l l i on t w i t h respect to food grains and
that 87% of the expor t earnings come
f r o m agr icul ture. The research system,
w h i c h is func t ion ing under the umbre l la
of B A R C , is work ing on the regional
and local problems. The government
has targeted a 2 1 % increase in food
produc t ion between 2000 and 2025,
for w h i c h the g row th rate o f agr icul tural
p roduc t ion has to be stepped up f r o m
the present level of 2.6% per year
to 3.6% per year. A b o u t 30% of the
net sown area is saline and hence soil
heal th issues need to be addressed on
a p r io r i t y basis. The food securi ty of
the 50 m i l l i on poor is also a mat te r of
concern. The government is p lanning
to increase the i r r igat ion coverage to
80% f r o m the present level o f 40%.
The research and extension linkages
need to be strengthened to achieve the
shor t - te rm and long- te rm objectives
of the agricul tural sector. The returns
to investment on agr icul tural research
and extension need to be assessed.
The major research pr ior i t ies include
(i) deve lopment o f modern , hyb r i d and
super varieties, ( i i) crop management
practices ( i i i ) f a rm tools and machinery,
(iv) pover ty al leviat ion, (v) agro-based
processing, (vi) breeding and hatchery
and nursery management of carps, (vi i)
technologies for the preservation and
storage of seeds, (vi i i ) ident i f icat ion
of constraints to market ing o f crops
and suggestions for improvement , ( ix)
development o f drought-resistant ,
sal in i ty- to lerant , f lood-tolerant, and
shor t -durat ion varieties, (x) tissue cu l ture
propagat ion, (x i ) soil improvement ,
(x i i ) catt le breeding and catt le feeding,
(x i i i ) p lantat ion technique for forest,
and (x iv) development o f M I S and G I S
system.
The coun t ry paper o f N e p a l
h ighl ighted the progressive increase in
rice and wheat yields and the fact that
food p roduc t ion at national level is in
excess due to surplus in the terai region
that covers the h i l l /moun ta in def ic i t .
Since Nepal has jo ined W T O , t rade
has become a challenge. The research
pr ior i t ies o f the APP (1997-2016)
inc lude food crops, high value crops,
dairy p roduc t ion , soil and water, human
resources, outreach and developing
scientif ic research in fo rmat ion system.
In the vision o f N A R C , the research
pr ior i t ies inc lude crops, natural
resources, market ing human resources,
and gender. The research needs that
were enumerated inc lude food crops,
f ru i t crops, vegetables, l ivestock,
f isher ies, socioeconomic and pol icy
research, b iodivers i ty and N R M . The
research gaps pr io r i t i zed were in yields,
knowledge and research, discipl inary
focus and linkages between science-
extension and research-farmer. The
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steps needed to br idge the gaps were
investment in R & D , knowledge and
in fo rma t i on , l ivel ihoods analysis, b io tech
tools, I P M , stakeholder consul tat ion, up
scaling and del ivery of research tools.
Desp i te several constraints, Nepa l has
achieved d is t inc t ion in decentral izat ion,
par t ic ipatory forestry, and market ing . Yet
less favorable p roduc t i on envi ronments
(moun ta in and h i l l regions) and leveling
of p roduc t i on disparit ies across regions
vis-a-vis subsidies fo r agr icul ture and
inputs need to be given pr ior i ty .
T h e coun t r y paper o f I r an ment ioned
tha t c l imate and water scarcity are
signif icant l im i t i ng factors for agr icul tural
p roduc t i on in I ran. Ho r t i cu l t u re ,
especially d ry f ru i ts , is impor tan t in
I ran b u t postharvest and market ing
prob lems exist. Gender d is t r ibu t ion o f
labor in various agr icul tural activit ies is
discussed in deta i l . Emerging challenges
in agr icul tural research were no ted as
poverty, agr icul tural wastes, rural-urban
migra t ion , capital f l i gh t f r o m agr icul ture,
natural resource degradat ion, l ow water
p roduc t i v i t y salinity, desert i f icat ion,
food safety, storage, c l imate change and
drought . T h e main agr icul tural research
needs were emphasis on food security,
increase in agr icul tural p roduc t ion
th rough d ry fa rming and increase in
wa te r p roduct iv i ty . Agr icu l tu ra l research
gaps were ident i f ied as were the activit ies
requ i red to br idge these gaps.
D u r i n g discussions on the count ry
papers, i t was suggested that research on
smal l areas be considered the basis for
m a x i m u m impac t , match ing research
needs of farmers (par t icu lar ly small
and marginal) w i t h research agenda of
research ins t i tu t ions, more object ive
research pr io r i t i za t ion , ef fect ive and
func t iona l feedback system for on -
course correct ion of research, balanced
al locat ion of research resources, and
considering fu tur is t ic needs w h i l e
pr ior i t iz ing research.
R e s e a r c h p r i o r i t i e s o f
l A R C s , N G O s , a n d t h e
p r i v a t e s e c t o r
There were nine presentations by IARCs
and six presentations by d i f fe ren t N G O s ,
Farmer Organizat ions, and Private Sector
and Research Inst i tu t ions.
The presentat ion on IFPRI h igh l ighted
the Inst i tu te 's vis ion and focus on
technology, ins t i tu t ions, in f ras t ruc ture ,
and policy. IFPRI 's South Asia strategy
process is yet to be launched. T h e
Inst i tu te 's pr ior i t ies are in l ine w i t h the
pr io r i t y areas iden t i f ied by G loba l Fo rum
on Agr icu l tu ra l Research (GFAR) and
C G I A R . The G F A R pr ior i t ies are:
• Genet ic resources management and
biotechnology
• N R M and agroecology
• C o m m o d i t y chains (p roduc t ion and
consumpt ion) and underu t i l i zed
species
• Policy management and ins t i tu t iona l
deve lopment
• Sustainable f inancing mechanisms
The C G I A R pr ior i t ies for Asia are
• Enhancing germplasm th rough
convent ional approaches and
biotechnology
• Sustainable p roduc t ion systems
Integrated crop and l ivestock
systems
Systems for d rought -prone areas
• Strengthening of N A R S and other
rura l inst i tu t ions
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Bui ld ing the organization and
management capacity o f N A R I
• Improv ing policies
Postharvest value add i t ion and
processing
• G e r m p l a s m col lect ion and conserva-
t i o n ; saving b iod ivers i ty
• Crosscut t ing act ivi t ies
Bet ter and stronger impact w o r k
in and on systems
Deve lopmen t o f new research tools
(b iotechnology and genomics)
Deve lopmen t o f new in fo rmat ion
tools
I den t i f y ing poverty: mapping
locat ion
T h e In ternat iona l Potato Center
(C IP ) h igh l ighted p r io r i t y needs for
po ta to i m p r o v e m e n t i n South Asia. T h e
mandate crops and act ivi t ies o f C I P
inc lude po ta to and sweet pota to , and
N R M . C IP 's act ivi t ies i n Asia main ly
focus on Bangladesh, Bhutan, India,
Nepa l , Pakistan, and Sri Lanka. CIP 's
research areas in the d i f fe ren t regions of
the w o r l d are:
• G e r m p l a s m supply to par t ic ipat ing
N A R S
• Assistance in evaluat ion of germ-
p lasm
• D isseminat ion of imp roved tech-
nology
• C r o p divers i f icat ion issues involv ing
po ta to
• M o u n t a i n agr icu l ture
• Per i -urban agr icu l ture
• Socioeconomic analysis of t he
transfer process and impac t of new
technologies
T h e In ternat iona l Plant Genet ic
Resources Ins t i t u te ( I P G R I ) h igh-
l igh ted research need assessment and
pr ior i t i za t ion o f P G R activi t ies in South
Asia. I P G R I essentially works on crops
that o ther CG centers are no t addressing
on, inc lud ing coconut , banana, p lanta in ,
t rop ica l f ru i ts , and forest ry species.
The research pr ior i t ies are germplasm
col lect ion, character izat ion, exchange
and conservat ion, H R D and capacity
bu i ld ing . T h e fu tu re th rus t o f the
Ins t i tu te is on
• D ivers i ty for l ivel ihoods
• Unders tand ing and managing b io -
diversi ty
• Improv ing l ivel ihoods in c o m m o d i t y -
based systems
• G loba l par tnership
• Publ ic awareness
• Policy and law
• Capaci ty deve lopment
• Knowledge management
T h e In ternat ional L ivestock
Research Ins t i tu te ( I LR I ) h igh l ighted
the assessment and pr io r i t i za t ion of
in ternat ional l ivestock research-for-
deve lopment . I L R I posit ions its research
at the dynamic inter face of pover ty
al leviat ion and l ivestock to sustainably
enhance the l ivel ihoods of the poor.
ILRI 's research addresses three pathways
ou t o f pover ty :
• Securing the assets of the poor,
• Improv ing the p roduc t i v i t y of the i r
l ivestock systems, and
• Improv ing the i r marke t o p p o r t u -
ni t ies.
I L R I and its partners address f ive
pr io r i t y in terd isc ip l inary themes:
• Targeting research and deve lopment
oppor tun i t ies
• Enabl ing innovat ion
• Improv ing marke t oppor tun i t ies
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• Biotechnology
• People, l ivestock, and the envi ron-
m e n t
T h e In ternat ional Water Management
Research Ins t i tu te ( I W M I ) h ighl ighted
South Asia regional strategy for 2004-
2008 . T h e overarching research quest ion
for I W M I i s " H o w can we grow more
food and sustain rural l ivel ihoods
w i t h less wate r in a manner tha t is
socially acceptable and env i ronmenta l ly
sustainable?" The centerpieces of
I W M I ' s strategy in South Asia are:
• Deve lop and strengthen strategic
partnerships w i t h i n the region and
internat ional ly to exchange cut t ing-
edge approaches to research and
policy,
• Unde r take appl ied and pol icy-
or ien ted research wh i l e ef fect ively
bu i ld ing on regional research capacity
(convent ional ly def ined N A R E S ,
universi t ies, knowledge-based N G O s ,
and c iv i l society organizations), and
• Disseminate I W M I ' s and partners'
ou tpu ts in order to achieve pol icy
impac t at a range of levels.
T h e three central pr ior i t ies for
agr icul tura l water and land management
in the region are:
• Water resources and land use
impl icat ions of water scarcity,
par t icu lar ly focusing on inst i tu t ional
responses to r iver basin closure.
• M i n i m i z i n g the tradeoffs between
water use by agricul ture and the
env i ronment , assessing upst ream-
downs t ream tradeoffs in watersheds,
smal lholder management opt ions,
compensat ion for env i ronmenta l
services, ecological amenit ies, and
water security.
• Urbanizat ion and the impacts of
mega-cit ies on water for agr icul ture
and the env i ronment in a r iver basin
context .
The fo l lowing are f i rs t -cut p r io r i t y
focal areas for t h e m e / cross-theme
programming by I W M I in South Asia:
• Kr ishna, Rechna Doab, Ruhuna
Benchmark Basins: focusing on
improv ing water p roduc t i v i t y
• Smal lholder land and water
management ("watershed manage-
men t " ) po tent ia l in the l ight o f
histor ical canal i r r igat ion investments
and fu tu re r iver l ink ing in India.
Nepa l -No r t h India linkages are
evident in watershed- i r r igat ion co-
management.
• Smal lholder "watershed manage-
m e n t " across regional South Asia-
Af r ica South-South partnership
part icular ly focusing on ins t i tu t iona-
l izing communi ty -based approaches
• N o r t h e r n and eastern region
development in Sri Lanka
• M u l t i p l e uses of water, focusing
pr imar i ly on product ive ( i r r igat ion)
+ domest ic (dr ink ing)
• Wastewater use and growing
urbanizat ion: Faisalabad, M u s i , and
other locations
• I r r igat ion sector re forms, par t icu-
larly 2nd generat ion I M T / P I M
issues: A.P., Gujarat , Maharashtra
• Surface i r r igat ion - groundwater
conjunct ive use and management,
salinity and sustainabil i ty t rends,
part icular ly relevant for N W
India and Pakistan, and fu r the r
development o f groundwater in
Eastern India and Bangladesh.
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• I r r igat ion impacts and assessment of
the Ind ian exper ience
• F luor ide and arsenic in groundwater ,
hea l th impacts , sustainabil i ty: Cen t ra l -
wes te rn Ind ia, Indo-Ganget ic Plains,
and Bangladesh
T h e Asian Vegetable Research and
D e v e l o p m e n t Cente r ( A V R D C ) h igh-
l igh ted oppor tun i t ies for smal lholders in
f ru i t s and vegetables. T h e p r io r i t y th rus t
areas o f A V R D C are:
• Postharvest losses/technology
• In tegra ted pest and disease manage-
m e n t
• Safe vegetables
• Smal l farmers and supermarkets
• Organic vegetables
These p r i o r i t y areas are focusing on
developing h igh nu t r i t i ona l content , h igh
value vegetables.
I C R I S A T h igh l ighted on research
need assessment and pr io r i t i za t ion of
agr icu l tura l research for deve lopment
in SAT Asia. I C R I S A T s goal is to
harness the power o f technology for
deve lopment , f ood security, pover ty
al lev iat ion, and env i ronmenta l protec-
t i o n targeted at poor rura l fami l ies in
general, and w o m e n in part icular. Th is is
Science with a Human Face: research no t
fo r i ts o w n sake, b u t targeted at specific
goals and i m p l e m e n t e d th rough genuine
partnerships. I n l ine w i t h A P A A R I V is ion
2025 , t he goal o f I C R I S A T for SAT Asia
is to con t r i bu te to sustainable improve-
ments in p roduc t i v i t y o f agr icul tural
systems and to the qual i ty o f natural
resources in SAT Asia. A mu l t i -p ronged
approach fo r sustainable l i ve l ihood in
SAT Asia iden t i f i ed wa te r as an en t ry
po in t w i t h strategies for d iversi f icat ion,
marke t ing and commerc ia l iza t ion ,
ins t i tu t iona l innovat ions, strengthening
of basic in f rast ructure, be t te r target ing
of t he poor, and bu i ld ing partnerships,
focusing on salient prob lems of SAT.
Based on a comprehensive needs
assessment in SAT, t he p r i o r i t y research
outputs are:
• Improved germplasm, parental l ines
and H Y V s for SAT crops developed
and available
M o r e sustainable soi l , water, c rop and
nut r ien t management and innovat ive
watershed management opt ions
developed and available
• Strategies to improve p roduc t marke t
linkages developed and disseminated
in SAT Asia
• Ins t i tu t iona l and pol icy recom-
mendat ions to suppor t l ivel ihoods
developed in SAT Asia
• Best-bet technologies for diversi f ied
and sustainable crop- l ivestock
produc t ion systems developed and
disseminated in SAT Asia
• Strategies for ef f ic ient seed del ivery
systems for mandate crops developed
for SAT Asia
• Val idated research methods fo r
ra infed agr icul ture relevant to capacity
deve lopment o f partners in SAT Asia
p r o m o t e d
T h e In ternat ional Rice Research
Ins t i tu te ( IRRI ) presented "Rice re-
search need assessment and pr ior i t iza-
t i o n " , covering the fo l low ing :
• Challenges and oppor tun i t ies for r ice
research
• Rice research need assessment and
pr io r i t i za t ion
• Program highl ights
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• Assessment of IRRI 's research
pr ior i t ies and the mode o f conduct ing
research.
In tegrated M o u n t a i n Deve lopment
( I C I M O D ) , spoke about the research
areas and pr ior i t ies. I C I M O D ' s
funct iona l mandate is to provide
secure and sustainable l ivel ihoods for
moun ta i n people. The moun ta in areas
are character ized by fragil i ty, marginal i ty
(resource-wise, pol i t ical ly, etc. ) , and
diversity. I C I M O D collaborates w i t h
c l ient countr ies in the H ima laya -H indu
Kush region, and impacts o f I C I M O D ' s
w o r k are ev ident in India, Nepa l , and
T ibe t .
Bharatiya Agro- industr ies Foundat ion
( B A I F ) , an N G O , h ighl ighted the
transfer o f technologies for improv ing
agr icul tura l p roduc t ion in developing
countr ies. I t f u r the r emphasized that
agr icul tural research should focus on
the prob lems of the poor farmers and go
beyond crop product iv i ty . The fo l lowing
areas were no ted to be impor tan t :
• Agr i -hor t i - fo res t ry models for
d i f fe ren t regions;
• Economics of m i x e d farming w i t h
d i f fe ren t species of l ivestock;
• Farming systems for ar id and desert
regions;
• Varietal select ion of f ru i t and vegetable
crops for processing;
• Economics of aromatics, and medic inal
and cash crops for waste lands and
ar id lands;
• Economics of l ow external inpu t
sustainable agr icul ture;
• Organic farming: Economics and
impacts ;
• Biopesticides and biofer t i l izers; and
• N e w varieties of food crops for stress
condi t ions.
India Natura l Resource Economics
and Management ( I N R E M ) Foundat ion,
another N G O , h ighl ighted agr icul tural
research needs in India as perceived by
t h e m . The main problems that should be
urgent ly addressed in Indian agr icul ture
are
• Rural pover ty and unemp loymen t
• Water scarcity and recurrent
droughts
• Land degradation
• H igh risk and uncer ta in ty and
vulnerabi l i ty
• L o w level of agr icul tural p roduc t i v i t y
• Small size of land holdings and lack of
financial v iabi l i ty
• L o w publ ic investment in agr icul ture
• Inappropr iate proper ty r ights in land
and water
• I r rat ional pr ic ing of water and
electr ic i ty used for pump ing water
• Lack of access to markets and
market ing faci l i t ies
• Weak problem-solv ing act ion-
or iented appl ied research, extension
and tra in ing systems in agr icul ture
• Lack of professionalism in admin -
is t rat ion and management of agri-
cu l tura l research
MS Swaminathan Research Founda-
t i on (MSSRF) , another N G O , stressed
the fact that extension and adopt ion
are cr i t ical factors and in this contex t
the debate on relat ionship be tween
farm size and financial v iab i l i ty assumes
significance. The uncerta in s t ructura l
changes in the fu tu re , par t icu lar ly on
inst i tu t ional arrangements and the i r
adaptabil i ty, need to be addressed.
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A farmer organization based in the
Phi l ippines (Federat ion of Free Farmers
Coops. Inc.) h igh l ighted that the
major po l icy issues that can inf luence
pr io r i t i za t ion of research needs are
• t he need for demand-dr iven tech-
nology,
• access to technology,
• g lobal izat ion,
• sustainabil i ty, and
• partnerships
The Federat ion of Farmers Associa-
t ions h igh l ighted the pressing research
needs of d ry land agr icul ture. A farmer
organizat ion representat ive f r o m
Indonesia h igh l ighted a case study of
act ion research in Mes i r D w i Jaya,
Indonesia.
B I O S T A D T MH Seeds L t d . , a pr ivate
sector f i r m , h igh l ighted that there
should be organizational, s t ructura l , and
procedura l changes in the mandate of
IARCs , I C A R , and N A R S . The major
focus should be on
• N e w parental lines
• G e r m p l a s m augmentat ion
• Iden t i f y ing new sources of resistance
• N e w gene constructs
• B i o t i c stresses
• In tegra ted c rop p roduc t ion tech-
nologies.
Final ly i t was po in ted out that the
pr ivate sector has an impo r tan t ro le in
produc ing , d is t r ibu t ing , and marke t ing
end products .
To arr ive at a clear p ic tu re of research
pr ior i t ies at the zonal level, four wo rk ing
groups were f o r m e d , namely, Coastal
agroecosystem, H i l l and mounta in
agroecosystem, I r r igated agroecosystem,
and Rainfed agroecosystem ( inc lud ing
SAT and ar id ecosystem). The reports o f
groups under enterprises improvemen t ,
N R M , and inst i tu t ions and policies are
as fo l lows:
Coastal agroecosystem
The group repor t h igh l ighted the salient
features o f the agroecosystem fo l l owed
by discussion on the fo l low ing themes:
enterprises improvemen t , N R M ,
and inst i tu t ions and pol icies. U n d e r
enterpr ise improvemen t , coconut-based
cropping system, f isher ies enterpr ise and
mangroves, and agroforestry systems
were men t ioned as pr ior i t ies. U n d e r
N R M , the pr ior i t ies to be addressed are
rainwater harvesting and management
of groundwater , mainta in ing soil heal th
and avoiding seawater ingress, wa te r
po l lu t ion , and coral reef des t ruc t ion .
U n d e r inst i tu t ions and policy, pr ior i t ies
inc luded processing, co ld chain,
anchorage and landing faci l i t ies in the
coast, c red i t suppor t to f ishermen
extension system and the research-
extension interface. Du r i ng the
discussion, i t was suggested that t he
mode l should consider homestead
produc t ion models for commun i t ies ; and
processing uni ts have to be integrated
w i t h p roduc t ion catchments.
Hill and mountain agroeco-
system
U n d e r enterpr ise improvemen t , i t was
suggested tha t the emphasis should be on
high-value, l ow-vo lume and low-we igh t
products l ike hor t i cu l tu re , l ivestock,
medic ina l plants, and vegetables local ly
produced and used as food crops.
Tour ism and moun ta in handicrafts were
highl ighted as addi t ional pr ior i t ies. Bo th
t rad i t iona l and mode rn methods and
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pract ices, along w i t h need assessment
of in f ras t ruc ture should be given
impor tance. Success stories should be
used for repl icat ion of good ideas and
best practices. U n d e r N R M , t reat ing
watershed as t h e funct iona l un i t for
assessment, l ink ing N R M w i t h enterpr ise
improvemen t act iv i t ies, and involving
local people should be exp lored. Unde r
pol icy and inst i tu t ions, rev iew and
shi f t pol icy paradigm, ident i f icat ion of
inst i tu t ions and programs, and val idat ion
and spread of pol icy changes are
impor tan t . I t was suggested tha t policies
should ma tch w i t h features, involve local
leaders, and in te rcount ry ne twork ing ,
equi table h igh and low land linkages and
suitable compensat ion mechanisms to
the people to be in place.
I rr igated agroecosystem
I r r iga ted agroecology occurs in all
agroecosystems. However , i t is basically
land and water management ecology.
U n d e r enterpr ise improvement ,
d ivers i f icat ion (on fa rm and o f f f a rm) ,
food qual i ty, and safety issues were
stressed upon . U n d e r N R M , water
scarcity, soil degradat ion and water
qua l i ty issues were emphasized. Unde r
ins t i tu t ions and pol icies, food qual i ty and
global markets, par t ic ipatory i r r igat ion
management and food p rocu remen t /
pr ic ing were h igh l ighted.
Rainfed / arid agroecosystem
U n d e r enterpr ise improvement , breeding
for to lerance to abiot ic and b iot ic stresses,
evolving diversi f ied cropping systems and
integrat ion of l ivestock w i t h crops and
agr i -hor t i - s i l v i -pas to ra l systems were
stressed upon . U n d e r N R M , harvesting
of surface runo f f on a watershed basis,
improvement of soil heal th , selective
mechanizat ion, and conservat ion of
b iodivers i ty were emphasized. U n d e r
inst i tu t ions and pol icies, i npu t pr ice
distor t ions, col lect ive act ion, al ternat ive
l ive l ihood oppor tun i t ies , suitable publ ic-
pr ivate partnerships and safety net
mechanisms were men t ioned .
In each of these group reports
strategies for imp lemen ta t i on w i t h
emphasis on ne twork ing , m u l t i -
discipl inary approach, p lanning and
mon i to r ing , par t ic ipatory approach,
capacity bu i ld ing , and improved del ivery
of services were stressed upon .
A representat ive f r o m the donor
commun i ty , after endorsing the group
reports, said that factor ing f u tu re
challenges in to the present and the
pr ior i t ies have to be matched w i t h t he
m i l l enn ium goals. We have to make rap id
progress w i t h the pr io r i t i zed agenda
to address the issues of widespread
ma lnu t r i t i on , stagnating agr icul ture,
risk and vulnerabi l i ty, global izat ion,
threats o f H I V / A I D S on agr icul ture,
and socially exc luded groups l ike S C /
ST popu la t ion .
The workshop, as expected, was able
to f lag broad macro-pr ior i t ies , zonal
pr ior i t ies and also micro-pr ior i t ies of
some member countr ies under the broad
themes o f genetic improvement , N R M ,
and socioeconomic research. There were
w i d e variations in the methods used to
ident i f y pr ior i t ies, f r o m congruence
approach to PRA/RRA and col lect ive
w isdom o f groups o f experts and
research managers. The count ry papers,
after recognizing the progress made in
agricul ture in the i r countr ies, h igh l ighted
the persistent problems and emerging
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challenges. T h e problems inc luded f ood
and n u t r i t i o n secur i ty at household level,
r isk and vulnerabi l i ty , dw ind l i ng and
degrading natural resources, plateauing of
y ie lds, inadequate resource and support
system, poor governance, market ing
prob lems, qual i ty human resource, and
prob lems of socially exc luded groups. The
new challenges main ly re lated t o W T O
regime, IPR, qua l i ty and safety, global
marke t , etc. By and large, the ident i f ied
pr ior i t ies are c o m m o n across member
countr ies. Some o f t h e m inc lude genetic
imp rovemen t ; hyb r id seed development ;
b iotechnology; I P M ; IPNS; i r r igat ion
wate r management; food technology;
postharvest processing and value add i t ion ;
l ivestock improvemen t ; aquacul ture;
labor-saving machinery and equipments ;
organic fa rming ; d iversi f icat ion; precision
farming; agr icul tural i n fo rmat ion and
commun ica t i on technology; capacity
deve lopment ; socioeconomic, gender,
and po l icy issues; publ ic -pr ivate sector
par tnersh ip; and O & M reforms. The
mul t id isc ip l inary , mu l t i - i ns t i t u t i ona l ,
and fa rming system approach in
agroecosystem mode is emphasized.
T h e C G I A R inst i tu t ions are generally
alive to these needs and gearing up to
meet the emerging challenges of the
sector and the region. Perhaps they need
to focus more on faci l i ta t ing exchange
of genetic resources, capacity bu i ld ing,
sharing cross-country experiences and
success stories, and enhancing the
capacity o f the member countr ies for
pol icy dialogue w i t h pol icy makers and
planners.
D u r i n g the conc lud ing session, the
need for a short bu t focused l ist of
pr ior i t ies fo r ef fect ive imp lemen ta t i on
and systemwide impac t , south-south
col laborat ion, match ing the pr ior i t ies
w i t h m i l l enn ium deve lopment goals,
c l imate change, integrated genetic and
N R M management, regional i n fo rma t i on
management, and qual i ty and cost
compet i t iveness were h igh l ighted.
Thus, the workshop has been
able to spell ou t specific pr ior i t ies at
macro- , meso- and even micro- leve l
in some cases under the broad themes
o f genetic improvemen t , N R M , and
socioeconomic and pol icy research. In
genetic improvemen t , system approach
w i t h agri-hort i -s i lv i -pastoral system,
diversi f icat ion w i t h emphasis on legumes,
and genetic resource management
inc lud ing postharvest technology, value
add i t ion , and agri-business-marketing
aspects are impor tan t . In N R M , integrated
watershed management, soil f e r t i l i t y /
heal th management, and sa l in i ty /qua l i ty
of water are impor tan t . In policy, higher
investment on in f ras t ruc ture , market ing ,
cred i t , and pr ic ing are impor tan t .
T h e pr ivate sector has to be b rough t
in for capital investment . Extension
mechanisms have to be strengthened
for ef fect ive R-E-F linkages at the grass
root level. Partnership of key players at
all levels is very impor tan t . However ,
separate bra instorming sessions fo r
each one of the four agroecologies and
lower level ecologies wherever possible
have to be under taken to f ine- tune the
pr ior i t ies fo r m a x i m u m uptake and
imp lemen ta t i on . Finally, we have to
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A E S Agroecosystem
A P A A R I Asia-Pacif ic Associat ion o f Agr i cu l tu ra l Research Ins t i tu t ions
A T M A Agr i cu l tu ra l Technology Management Agency
C G I A R Consu l ta t ive G r o u p on In ternat ional Agr i cu l tu ra l Research
C L A N Cereals and Legumes Asia N e t w o r k
F A O Food and Agr i cu l tu re Organizat ion
G D P Gross domest ic p roduc t
G I S Geographica l i n fo rma t ion system
G N P Gross nat ional p roduc t
H A H o t - a r i d agroecosystem
H R D H u m a n resources deve lopment
H R H H i g h ra infa l l h u m i d (agroecosystem)
H Y V H igh-y ie ld ing var iety
I A R C s In ternat iona l agr icul tural research centers
I C A R Ind ian Counc i l o f Agr i cu l tu ra l Research
I N M In tegrated nu t r i en t management
I P M In tegrated pest management
I P N M In tegrated pest and nu t r i en t management
IPR In te l lec tua l p roper ty r igh ts
I S H I r r igated subhum id (agroecosystem)
I T D Innovat ions i n technology disseminat ion
I W M In teg ra ted wate r management
K V K Kr ish i V igyan Kendra
M A N A G E Nat iona l Ins t i tu te o f Agr i cu l tu ra l Extension Management
N A P Nat iona l Agr i cu l tu ra l Policy
N A R S Nat iona l Ag r i cu l tu ra l Research Systems
N A T P Nat iona l Ag r i cu l tu ra l Technology Project
N G O Nongovernmenta l organizations
PRA Part ic ipatory rura l appraisal
S A M E T I State Agr i cu l tu ra l Extension Management and Training Ins t i tu te
S A U State agr icu l tura l universi t ies
SPS Sanitary and phytosani tary measures
SREP Strategic Research and Extension Plan
V O Vo lun ta ry organizat ion
W T O W o r l d Trade Organizat ion
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Annexure- l l : Acronyms and Abbreviat ions
Acharya NG Ranga Agr i cu l tu ra l Un ivers i t y ( A N G R A U ) , Hyderabad, India
Agr i cu l tu ra l Research & Educat ion Organisat ion ( A R E O ) , Tehran, I ran
Asian Vegetable Research and Deve lopment Center ( A V R D C ) , Taiwan, Republ ic o f
Ch ina
Bangladesh Agr i cu l tu ra l Research Ins t i tu te ( B A R I ) , Gazipur, Bangladesh
Biostadt M.S. Seeds L t d .
Counc i l fo r Agr i cu l tu ra l Research Policy ( C A R P ) , Sri Lanka
C e n t r o Internacional de Me jo ramien to de Ma iz y de Trigo ( C I M M Y T ) , M e x i c o Ci ty ,
M e x i c o
C e n t r o Internacional de Agr i cu l tu re Tropical ( C I A T ) , Ca l i , Co lomb ia
Cen te r for In ternat ional Forestry Research ( C I F O R ) , Bogor, Indonesia
Federat ion of Farmers Associat ion, Hyderabad, Andh ra Pradesh
Federat ion of Free Farmers Coops. Inc., T h e Phi l ippines
In ternat iona l Cen te r for Agr icu l tu ra l Research in the D r y Areas ( I C A R D A ) , A leppo ,
Syria
In ternat iona l Cen t re for Integrated M o u n t a i n Deve lopment ( I C I M O D ) , Ka thmandu ,
Nepa l
In ternat iona l Crops Research Ins t i tu te for the Semi -Ar id Tropics ( I C R I S A T ) ,
Patancheru, India
In ternat iona l Food Policy Research Ins t i tu te ( IFPRI ) , Washington D.C. , U S A
Internat iona l Ins t i tu te o f Tropical Agr i cu l tu re ( I I T A ) , Ibadan, Niger ia
In ternat iona l L ivestock Research Ins t i tu te ( I L R I ) , Add is Ababa, Eth iopia
In ternat iona l Plant Gene t i c Resources Ins t i tu te ( I P G R I ) , Rome, I ta ly
In ternat iona l Potato Cente r ( C I P ) , L ima, Peru
In ternat iona l Rice Research Ins t i tu te ( IRRI ) , Los Banos, The Phi l ippines
In ternat iona l Service fo r Nat iona l Agr i cu l tu ra l Research ( I S N A R ) , Add is Ababa,
Eth iop ia
In ternat iona l Water Management Ins t i tu te ( I W M I ) , Co lombo , Sri Lanka
Nat iona l Cen t re for Agr i cu l tu ra l Economics and Policy Research ( N C A P ) , N e w D e l h i ,
India
Nepa l Agr i cu l tu ra l Research Counc i l ( N A R C ) , Ka thmandu , Nepa l
West A f r i ca Rice Deve lopment Associat ion ( W A R D A ) , Bouake, Co te d ' Ivo i re
W o r l d Agro fores t ry Cen t re , Na i rob i , Kenya
W o r l d Fish Center , Penang, Malaysia
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Annexure- l l l : Partners
Thursday, 7 October
08 :30 Registrat ion
09 :00 We lcome remarks - W i l l i a m D Dar
09 :20 Object ives of t he Workshop - Cyn th ia S Bant i lan
10:00 Research Pr ior i t i za t ion In i t ia t ives by A P A A R I
- Genesis fo r t he present exercise - RS Paroda
E M C E E ( M C ) : - C L L G o w d a
10:30 Group Photograph and Coffee break 
Technical Session 1: Research Needs and Priorities
Chair: D y n o Keatinge, I C R I S A T
Rapporteur: K P C Rao, I C R I S A T
11:15 Presentat ion of coun t ry paper - India - M ru thyun jaya
11:35 Discussion
12:30 Presentat ion of coun t ry paper - Sr i Lanka - H Samaratunga
12:45 Discussion
13:00 Lunch 
Technical Session 2: Research Needs and Priorities
Chair: Shanmugasundaram, A V R D C
Rapporteur: Chr is Scot t , I W M I
14:00 Presentat ion of coun t ry paper - Bangladesh - M d . Ismai l Hossain
14:15 Discussion
14:30 Presentat ion of coun t ry paper - Nepa l - Surya L a x m i Maskey
14:45 Discussion
15:00 Presentat ion of coun t ry paper - I ran - Mohsen Mohsen in
15:15 Discussion
15:30 Coffee break 
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Annexure- IV: Program
Technical Session 3: Comments and Contributions from I A R C s and N G O s
in South Asia Region
Chair: Cynth ia S Banti lan, I C R I S A T
Rapporteur: Mru thyun jaya , N C A P
15:45 IFPRI , CIP, I P G R I , I L R I , I W M I , A V R D C , ICRISAT, IRR I , I C I M O D
(10 mins each.)
17:15 N G O s - N G Hegde
- K Singh
- M Velayutham
17:45 Closure
18:00 Cocktails and Dinner 
Friday, 8 October
Technical Session 3 (continued): Comments and Contributions
from Stakeholders in South Asia Region
Chair: JS Kanwar
Rapporteur: C L L G o w d a , I C R I S A T
08 :30 Farmer Organizations - Raul Montemayor ,
- D Ramakrishna Reddy
09 :00 Private Sector - KR Chopra
09:15 Research Ins t i tu t ions - EA S idd iq
09 :30 Format ion of discussion groups and guidelines for discussions
- N e e d assessment and pr ior i t ies by agroregions/ commodi t ies .
10:00 Coffee break 
10:15 G r o u p discussions
12:30 Lunch 
14:00 Conc lud ing Session
Chair: RS Paroda, A P A A R I
Rapporteur: S Pande, I C R I S A T
• Presentat ion by groups
• Chairperson's synthesis and main conclusions
• Conc lud ing remarks - Kevin C r o c k f o r d , D F I D
- D y n o Keatinge, I C R I S A T
Vote of thanks - Cyn th ia S Bant i lan
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Bangladesh Nepal
Dr . M d . Ismai l Hossain,
Pr inc ipal Scient i f ic Of f i ce r
(Economics, T C R C )
Bangladesh Agr i cu l t u ra l Research
C o u n c i l
Dhaka , Bangladesh
Fax: 88 -02 -9262713
Emai l : ba r i res@c i techco .ne t
India
Dr . M ru thyun jaya
D i r e c t o r
Na t i ona l C e n t r e fo r Ag r i cu l t u ra l
Economics and Policy Research
( N C A P ) ,
L ib ra ry Avenue, Pusa,
P.O. Box 11305, N e w D e l h i 110 0 1 2 ,
India
Phone: (O) 0 1 1 - 2 5 8 4 3 0 3 6
( D i r ) 0 1 1 - 2 5 8 4 7 6 2 8
Fax: 0 1 1 - 2 5 8 4 2 6 8 4
Ema i l : D i r_ncap@ias r i . de lh i . n i c . i n ;
jaya_ncap@iasri.delhi.nic.in
Dr . Surya L a x m i Maskey
Di rec to r , C r o p and H o r t i c u l t u r e
Nepa l Agr i cu l tu ra l Research Counc i l
Singh Darbar Plaza
P.O. Box 5459
Ka thmandu , Nepa l
Emai l : mgshrestha2003@yahoo.com
Sri Lanka
Dr . H Samaratunga
Di rec tor , F ie ld Crops Research
M in i s t r y o f Agr i cu l tu re , Sri Lanka
Emai l : d i rm i@sl tne t . l k
APAARI
Dr . RS Paroda
Execut ive Secretary ( A P A A R I )
I C A R D A - C A C , P.O. Box 4564
Tashkent 700 000 , Uzbek is tan
Phone: + 9 9 8 - 7 1 - 1 3 7 2 1 6 9
Fax: + 9 9 8 - 7 1 - 1 2 0 7 1 2 5
Emai l : p fu - tashkent@cg iar .o rg .uz
Dr . V ibha Dhawan
Nat iona l Ag r i cu l tu ra l Science C o m p l e x
1 s t f l o o r , C G Centers Block
Dev Prakash Shastri Ma rg (near
Todapur)
Pusa, N e w De lh i - 110012 , India
I ran
Dr . M o h s e n Mohsen in ,
Senior Economic Researcher
A R E O
P.O. Box 19835-375
Tehran, I ran
Phone: (O) 9 8 - 2 1 2 4 0 15 00
(R) 98-21 808 13 82
Fax: ( 9 8 - 2 1 ) 8 0 8 65 87
Emai l : a reeo_ is ra@dp ima i l . ne t ;
mmohsenin@hotmail.com
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Annexure-V: List of Participants
C G C e n t e r s
A V R D C
Dr . S Shanmugasundaram
D e p u t y D i rec to r Genera l for Research
Asian Vegetable Research and
Deve lopmen t Cen te r ( A V D R C )
T h e W o r l d Vegetable Cen te r
Y i - M i n g Liao 60 Shanhua
(P.O. Box 42 , Shanhua)
Tainan 7 4 1 , Taiwan, R O C
Phone: 886 -6 -5837801 ext 120
Fax: 886 -6 -5830009
Emai l : sundar@net ra .avrdc .o rg . tw
C I P ( I n t e r n a t i o n a l P o t a t o
C e n t e r )
Dr . Sarath I langanti leke
Regional Leader of South West and
Cen t ra l A s i a ( S W C A )
Regional of f ice
C I P
N A S C C o m p l e x
DPS Marg , Pusa Campus
N e w D e l h i , 110012, India
Phone: 9 1 - 1 1 - 2 5 8 4 - 0 2 0 1 ; 2584-3734
Fax: ( 9 1 - 1 1 ) 2 5 8 4 - 7 4 8 1
Emai l : s . i l angant i leke@cgiar .o rg
I C I M O D
D r N S Jodha
Policy Ana lys t
In ternat iona l Cen t re for In tegrated
M o u n t a i n Deve lopmen t ( I C I M O D )
G.P.O. Box 3226
K a t h m a n d u , Nepa l
Emai l : N jodha@ic imod.o rg .np
IFPRI
Dr . P Anandajayasekeram
Senior Research Fel low
I F P R I - I S N A R Program
I L R I , P.O. Box 5689
Add is Ababa, Eth iopia
Phone: + 2 5 1 - 1 - 4 6 3 215 ex t .286
Fax: + 2 5 1 - 1 - 4 6 1 252 / 464 645
Emai l : p .anandajayasekeram@cgiar .org
ILRI
D r W i l l i a m Thorpe
I L R I Regional Representative, Asia
Internat ional Livestock Research
Ins t i tu te
c/o ICRISAT, CG Centres ' Block
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